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Wſar'd, hereby. may be found BC the 
vel ance requir'd between the two Ob⸗ 
Band C, by Tab. II, Caſe 9, vis. 
: ; C. -. 
Nor Inſtance: Suppoſe BD, the Diſtance 3 
Wy Station D from the acceſſible Ob- % EA 
B, to be one hundred and four Yards; . 
the Angle BDC=86: Degt. and the 
Je DBC=63 Degr. and conſequently 
Angle BCD=31r Degr., It follows, 
erding to the foremention'd Caſe 9, 
, hae „ 
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Pe Sine of C 31 Deg: 9911839 
e (Fe Logarithm of BD 104 Yards 2.017033 
ect e Sine of D 86 Deg. 9999404 
WI: - pe) „ r e 


1212016437 
„ 271 


23304598 


b you would take the Diſtance by Pro- 6. 
on ion, you muſt work thus. Draw Þ An 


u teig ro4equal'Parts upon Jour Fi, 28. 


diagonal Scale, equa] jb 

Vards found upon mealuring BD. . 

then at one End B deſeribe the Ang 

equal to its Meaſure of 53 Degrees ff. 

by the Theodolite; | and likewiſe at Wh. 

other End D deſcribe the Angle Da 

Deg. as found by the Theodolite. 8 

draw the Lines BC and DOC, tilt they f 

in C, the Line BC-apply'd to vou, x; 

agonal Scale, will ſhew the Diſtance; 

— 19 Objects Band C, viz. about Mz 

2 Ards. 86 | „„ +418 

7, If you have no Theodolite, or - 

H«Chain like Inſtrument by you, the Diſtance 
ory. may be taken only by a Chain or! 

Fig. 29. (or the like) thus. Meaſure with 

Chain the Diſtance BIY between the 

ceſſible Object B and your Station 

which your Station chooſe ſo in this 

as that it may be (as near as you 

gueſs) at an equal Diſtance with B 

the inacceſſible Object C. Then in 

Lines of Vifton DC and BC mark out 

two Points d and 6, and meaſure with 

Chain the ſeveral Lines DB, Bb, bd, 

and dB» Then protract a Trapez ney 

BDab of the ſame Sides; the two Mrhe 

Bb and Dd of which being produc'd, 

mueeet in C, which will denote the Pl 

of your inacceſſible Object. And co 

22 the Line BC, being apply 

the Scale of equal Parts, will thereon i 
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4 wens the Sides of the Trapezſ⸗- 
BDal, yqũ do in effect find and pro- 
+ the Augles B and D of the obliquan- 
lar Tring BED, as well e 45 „ the = 


11 0 to the Tflengde n made by the Line 

Viſion at B and D, an the Line BD: 3 

d conſequently the Sides of the protra- 5 

d Triangle are fee, rep to the sides 

ne real Triangle, v | 

acted one. k 
By this laſt Method Y hs Breadch 8. 

a River be taken. For if you ſuppoſe Totale rhe 
do be one Bank of the River, and C i Na. 
edenote a Polt of the Bank on the o- Fg. 29. 

r Side of the River; then the Diſtance 

the Banks or Breadth of the River will 

equal to BC. Where it is to be noted, 

t in this Method the Trapezium BD 

y be taken of meaſar'd out, on either 

e of BD. viz. either towards the inac- 

lible Odject ac, or on the other Side of 

, as you have Room of moſt Conve- : . 

* ney. 85 

rte ſame may be perforibed alſo 10 nate | 
Manner. Set up a Staff perpendicu- a River, 
Von the Bank where you are, and fy fog 
Freon place a ſquare Rule with its An: ftance, by 


i 
Ja 


downwards on the Head of the Staff. —_— 
1 the ſquare Rule, till the Line BA rule. 


bs E 2 / of Fi. 30. 


of Viſion from B a Point in the oppo 
Bank of the River, falls in directiy; 

the upper Edge of one Side of the ſqu 

Rule; and then from the Point C (wh 

the upper Edges of the two Sides of 

ſquare Rule meet) draw, along the up 

Edge of the other Side, a String, or Roll 

or Chain, till it comes in a ſtraight 1]. - 

to the Ground at b6. As () A: CM. 

CA: BA, i e. As the Diſtance A . 

tween the Point b, where the String en 

to the Ground, and the Foot A of 5M 

Staff, is to CA the Height of your St 

ſo is the Height CA of your Staff toi. 
Diſtance BA of A (the Foot of your Si 

or) the Bank where your Staff is, frot 

the other Bank. And after the ſame M 

ner may. any other Diſtance be tak 

where only one Object is inacceſſible, 

10. If the inacceſſible Object be an Ob 
To take of Height, viz. a Tower, or Tree, or 

flance of like, then having found (by the Prob 

2 oh for taking an inacceſſible. Height) 

- 2 Height CA of the ſaid Object, and 

Tower,&c. Angle B of Altitude, thereby may 

Pg. 21, found the Diſtance ſought BA by Tapi 
Hope Caſe 23 viz, R: C:: CA: BA. For:: 

3* . Angle B being known, thereby is the! 

gle C known; vis. C=9g0—B, 


cc Namely, by Cordl, 1, Theorem! 11, of the ll 
Hleman's Geometry. ER 


"V2 Fes 
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Tx Hurt. Em IF 21 
„ tals the Diftence: brides: two. ) 
2 . bak Ld inac- "ED 
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| rate your 0 ede AE 3 1 
Lon the Side of the former chooſe 2 s, calcu. - 
ond station d, ſo as Dd may be paral- Ron, 
to BC as nearly 280 you can. Then wi Fx. * 
r Theodolite at D one of your Stati: 
, take the Angles BDC, and CD, 
ich together make the, Angle BD. 
en at your othe r Station d take the 
es Bac and WF, (the, Mark F being 
al ap in a right Line with your two Sta 
D and a), which together make the 
ole Bar. "Now in the Triangle BD4 
Angles BDd-+DB4—BA4F. 3 
the Meaſure of the Angle Baf being 
nd by the Theodolite, DBd BAF 
3Dd. And therefore the ſtationar Pi. 72 
ee Dd being meaſur'd, SDB: Dad : : 
Vs : : Bd by Caſe 12, Tab. Il ʒ pix. B: 
D:: C: BD. In like manner in the 
| wah C4D, the Angles CD4-+DC4 
AF, | Wherefore the Meaſure of CF 
ng found by the Theodolite, the An- 
DCd4= -CdF—CDa. And therefore 
a 12, Tab. II, Ded; Dad: sCDd: 

KE 3 * 
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12. 
By Pro- 
traction. 


15 oe 


one End D on of rome its reſpeM 
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&. 33. 
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cd. Wherefore the Ang le CdB off 
Triangle BCa being Se e and 
Angle "CB bd found alſo afore, 
follows by Caſe 12, Tab. Il, that sc 
(CA:: CB: BC the Diſtance-ſought. 

To take the like Diſtance by Protra( 
on, you muſt, work thus. Take (as afc 
at your two Stations, D and d, the (« 

ral A Angles BDC and Ya and CaB' 
5 e weafur d your ft 
Ons 'Diſtance' protracted it, 


Angles! BDC and and on the ol 
Endg d 22 give: 5 les Ca 
B4D. Dia out the ſeveral Sides ef 
Angles meet 'reſpefively, two BD" 
Bad in ;, the other two; C2 and CD,B 
B. The Diſtance 0 apply'd to 

Scale of equal Parts, l Sire you! 
0 fought.” OE 


1 * 14 


nn LOC 


PROBLEM m. 


wy 


To take the Drau gbt of. 4 0 
Forty or the e ed bid ; 


This i is dot after a ame Manne 
is taken the Diſtance between two n 
jets, when both are inacceſſible; it I in e 
ing no other than a Repetition of the us, f 
Operation, e to the Variety is Gi 


y 
tior 


qu: 


neate o deten in the Dradght. 

ace Let A, B, C, D, E and Þ de. 

2 ſo many remttriable Buildings (vis. 
1 of „ or other publick E- 

1 or elle let them de- 
99 


Ships lying in a Port or 
ah, - e two Stations M and N. 
0 de gdent Diſtance, as that of 


t MN of the faid Diſtance may 
g enough to fee 3 fo is 
of all che Triangles to be taken 
en at M placing the fixt Index of my 
eodolite in a tight Line with MN, I 
the moveable Index, as.Occafion te 
es; and fo take in order the ſeveral 
les MNA, MNB, MNC, Oc. . 

the laſt MNF. Then removing . 
err Station N, and placing” (as a re) 
rt Index of my Inſtrument in a Line 
Wh MN, I. take the ſeveral Angles 
IA, N NIE. NMC, Go. : 
aving done this, I () Frotract the 

e MN of Diſtance between thy two 


qual Parts the Line un anſwerable to 
| RY hs 4 | - — 5 a 5 ** 3 — 
0 ing Ws 4 MN, and ** tuo it the 


in each Triangle, the other Sides in each Triangle 
be found by Caleulasiam; but this Method bei 


4 5 ca, Protration is generally wade Uſe 
be. Tot SY - 
. MN 


ions M and N, taking from my Scale ; | 


, F * „ + cd Ke add 6; 
4 Fl 3 f N bd 
* - * Y tt 9 Ws 8 
A 5 * 
>; 4 
n 
a : 
* . 
1 bi 
»% A ö % 
* | * 
” 
” 2 , 
W. 
„ 
5 
1 0 


NMB, rc NM 
of the ſeveral Angles. being 9 


on 4, b, c, &c. the reſpective | Places 
the ſeveral Objects A 178 G (Gy 15 


ave, I protract the 
wb = MNB, nne MN, Ge. 2 


move the Quadrant till you ſee the! 


* r 2 ' 
1 * 1 N 
Eg 


"Thy D en 1 
MN. And 4 wenn eo 
Apgles mn == N 


wiſe at the other End v of the Line 4 
I protract the Ang 6 ria arg, We 


ſhew in the ſeveral, Points of Inferſe 


conſequently their. 2 ſpective 

both one from the other, and ally! 
each of my Stations. M and N ;- 

Extents ab, or ac, Nc, or Ap or 
dc. being apply d to my Scale fee ] 
Parts, Le the e oF the bas | 
ances. | 7 44 


7 ROB L E „ . 
T find the Horizontal Line 
_ Length LY an Hill or”, "fs 


tain. 3 "i Ti | Ex 


On the Top of the Hil}, at c. (ll A 

a Staff or Mark of an equal Height's 5 
your Eye (above the Ground) or io 
the Staff to which the Quadrant is W. 
ned at B̃ the Bottom of the Hill. Itog 
7 


2 the * on) E at Cc, when 4 
” 2 


1 
47 
5 


. N 
ide be 'of pu, Har. 2 
ts thi,” as' 3 An | 
BAS Having dons this: you ry: fit 
he Leng th of the fill, 
ation or eee 7 — 
"If fon & 
he Triangle , 


CBA or) 2 "the. 2 BC, 
J he e BA" is found by Ca aje'5 1 8 
5 BC: C Ne 


n o the Titangle abe having the Angle b, 
tad the Hypotenuſe be, the n is 
und by Loſe 5, Lab,. I. | 


ing f rotracted the Hypote nuſe'B 
nd B thereof NR Otafed alſo the 


Hypotenuſe let fall a Ben ae CA 


ſe a, the Baſis of the © her Triangle abe. 
ta 
tion or Protraction) the Meaſure of the 
122 Baſes BA and. be, theſe two-added 
1 vel-Line Ce on the Top of the Hill, 


i cd the total Meaſure of as hori- 


* N. Ear, Bon en n 
having, the Angle 


"if. you, work by een ten, ha 
"and 


1 5 or) B; PAs the End C of the 
pon th N Leg of the Angle B. The 


Extent BA will be wo Baſis of the Trian- 
e ABC. In like manner will be found 


Having thus foun (either by Calcula- | 


together, and alſo to the Length of the 45 


rzontal 


{ 
5 Pp | 
* 
* 
2 * 
8 
* * — 
” 
N 5 
4 
4. » 3» 
s — * 
4 by. * 
4 1 
% 1 1 3 GE) 
47 PR 
. OY g ** 
. » gt , 
* Wy 


ww any 


the ngth of the Hill will > 2 nd 
te ſongs 5s of LY 
0 ME 1. Wes 4e J 


e 22 
„ r N | i} 


2. 6 ms ence o — 


b vi 11 11 50 * 


1 ing r r 5 | 
is eſteem 48 bebcnet h 
dinietry, and fo+ ufually 
Ke f 55 be 1 7 
to Trigo- 4 me y us Sur ey, $ 4 
nome], kinig the Angles ain Sides of che ſeverilſin 
of Ground may be divided ; ani Wu] 
otracting the ſaid Angles aud Sides onfſo | 
Pape t; and after that finding the Aron 
or Content of the ſeveral Triage f ſo 'profjour 
tracted.” | ron 
Rr. 1 Method TY illuſtrated Fig 1 
V Exam Wherein the ſeveral Lines AB, BC, CB 
ple of rhe &. repreſent the ſeveral Sides or Ved 
de ges of a Ground ; and the ſmall Cute 
| Shrveyings cle T ä the Place of the T = 


\ Which dein ee - 


y meaſuring with a Cham (or the like 


8 ereby 'is found the'Loogr 
Sides TA, TB, TIC, TD, G. of the 
"Wveral Triangles ATB;' BIC, CTD, G... 


les and Sides of the ſeveral Trian ngles may 
found, (either by Calculation or Protra- 
ion ;) and fo the ſeveral Triangles may 
4 profracted, and conſequent 
cid made up of the faid 
Tue round being dsp eva, A+ 
inffſea or Content is found (as has been ob- 
rd in the Uſe of Tbeor. 7, ( 
tt þ Young Gentleman's Geometry) 
ral bs fall 2 Perpendicular from any Angle 
a each Triangle to ies oppoſite Side: and 
Hultipiying the ſaid: {oppoſite Side in- 
5 half the Perpendieular, Thus | the 


te pontent of the Tria 15 ATR may be 


Found, by letting falf 4 Perpendicmlar 
Tom the Angle ABT is 150 Side AT, 


alf the ſaid Perpendicular, (or, which 
Jomes to the ſame, - by multiplying half 


the 
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g the: moveable Inder thereof as Occaſis 
n requires, "the ' ſeveral. . N 
TC, rb, Or. are taken. And then | © 


om T reſpectively to A, B, C (G 
of the ſeve- 


\nd ſo by the Help of the Angles and 
ides thus found, the diu unknown An- 


tl = whole 
ples, 


„1, | 
r 


Lad multiplying the Side AT into 


e Side AT into the whole Per, pendict- 
= And in like manner way bo fonnd- 


Wn” 
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the Contehts of the'other ſeretil Tri at 

gles BTC, ITD CG.) and conſequen 

I of the whole Ground ABCDEF.- - | 
3. But now foraſmuch as the Trap] 
| — che Angles and Sides in each Tri 

Seis. into which any Ground may be divi 

© is only in order to protract the — 

[ and ſo to ſind the Contents of the ſai 

| Triangles when protracted ʒ zhence the 

ñs found out another and much more ex 

- - pedite and exact Way for finding the ſai 

| | Contents, (without being at the Troubl; 

firſt to find the Angles and Sides of ea 

Triangle, and then to protract the 

when found, viz. ) by finding the 

ſute of the Perpendicular and its Baſis i 

the: Field or Ground it ſelf 1 ſhall: there 

fore ſay no more of the Fd: Method 

"Surveying, (which. properly belongs 

| Trigonometry) but ſhall forthwith pri 

ceed to ſhew the other Method, as bein 

much to be preferr'd before the old Me 

thod, for the Reaſons already mention! : 

And this Method I ſhall: illuſtrate, H 

ſhewing how to ſurvey thereby, the ſauſf 
Ground ABCDEF. : | 

4 And this Method is illuſtrated Fig, of 

4n Exan- For being come into the ſaid. . 

x. 36. after viewing it, I perceive it may be co 

6 veniently diſtinguiſh d into two Traperlfſ: 

um 8. — nd AEF. Wherefore L 

t Vin 


. ³˙1¹ ͤ ͤ n a 9s ee 
5 7 
— 


9 


Bom 2 ety 
ing ſet £2, Wars 

— or —.— 

e ſtrait. — 


ne Ground. into the two 5 '[Trapezium's:a- 


inguiſh'd into two Triangles. ABC and 
| Dc. And (either (Das I-go along n 


ir PB and PD by the Inſtrument for that 


ot | 3 ; 4! 


„ 3 a * 


* 1 - - + 28 t 
: "ys % I . ; f 9 


0 Theſe- need 1 be nd WE Sticks, wich forks 


| ry other ſtraight Line or Side of your Ground,) with 


W ſtraight Line (as you go meaſuring) from A to C. In 
ler wherero, he that carries the End of the Chain, 


ways (at leaſt that Hand of his which carries the Be- 

Wining ef the Chain) directly between him and the 

merk C they are 1 to, every Time the Chain 
lid down, And in order to prevent any Miſtake as 

d the Number of Chains, it is adviſable for Rim 

Woes firſt at the Head of every Chains Length to 

faſten a Stick into the Ground, to be taken up 1 


the Number of Sticks will dee the Number of 
Whole Chains. 
(1) Ic feems möſt adviſable to menus the whole Dia- 


yi taking che _ of the bn 


tween the Angles; 5 0 will 17 52 | 


oremention d. Then 1 (+ 8. 55 with 
y Chain from A to C Diagonal 
C, whereby the Trapezium co? is di- 


ring the Diagonal AC, or elſe aſter | 4, 
ave. meaſur'd 15 I find the Perpendicu · 


* 5 e from e I Fang e 


| ay Thing (as linnen Rags or Paper) faſtened on their | 
® In order to meaſure aright the Diagonal AC, (or 


e Chain, you muſt take great Care, that you keep in 


uſt rake Care that he that carries the Beginning of it, is 


im that carries the End of the Chain. And. ſo ar . 


1 firſt, 7 os there is the leſs 00 | 


* 


— — 


- 
_ —— EI — 


IR 


ms oy * ab j 


| ave Fend ABF: 1 then by my 


ter) ; 
8 and meaſure chen with my Chain. F 


order to know the Area or Content 


bear three Inches, or three Inches and an halt L 


dra two or three concentrical Circles, (as you ſee, # 


on the Head of a 


the Diagonal, meh — 
o_ na E 1 th 
bezjem (ADEF- into ts deen 


find (one 2 


er dicular-T 
diculars PD and} 


thus, the outer Sides or Hedyes' AB,” BY 
Rieaight-o! or right fly th Work is 90 
In the Field; all that remains to be don 
being only to multiply half the Perpead 
culars into their reſpective Diagongls/ 


each Triangle or Trapezium ; and ſo 
the whole Ground: Which may be de 
at Home, the Numbers of the Meaſu 


0 . > - ” q 
> +: 7 a 8 * 5 Gros 
PIO. CI: 2 i = I 4 


n . N 
— —— — — — — 
. : _ — kak F 


0 ror this agg, is beſt 3 in he «tp 
a common Top, which Boys uſe to whip. It * 2 
made of a dried Piece of ab un or Pear · tee, th 
This being turn ' d flat on the Round mith! 
Neck co fir to the Head' of a Salt) find oP: 
the ſaid upper Round or cena Surface, and chere 


9.) ok 4 Mig 3 wy ins 1 8 

res, (as ee a with a Whipſaw \ 

thin; ſaw by the Marks a, b, c, ben Ie two Le, 
and at right = pretty Deep. us, 

Keene is made; in order to uſe ic. it 1 Zu be be | 

1 f. as has been above imin med. 

Which End it is to be made with an Hole ax the BK 


0 b 


tha forer A Diagonaliend: -Perpeindieny = 
| 12 down: in Writing;::26 foon 
5 2 No 3G 1 9 n ind: n J. ti 


And here it muſt he ſttewn, how the 


ha ins or of — — to be mu- 4 
plied in det to ſind che Content Ebe 
ja then here ſuppot d to de mid uſe 
f by the Surveyor ia that. which: from vers, 
5 Contriver goes. by;the: Name of Cn #4 
ac, and which is. heſt contrived 
r Surveying. | It contains four Statute- 
Moles. of Perches, each arch containing 
fteen Feet and an balk, or: ſive Yards 


n half: ſo that the whole Chain is ſinty- 


y Ave. 


110 diſtinguiſh every Ten with a Braſs 
late, (or che like) 0 contriv'd 28 to 


ew, ſome way or other, whether it be 


* te firſt, or ſecond, or third, &. Length 
e. the roth, or 2cth, or 3oth, &.) 
«ink from either End ; the goth or Mid- 


- han the reſt. 5 $a 
In meaſuring any Line or Extent by 


hole Chains or whole Links; which are 


lumbers, denoting the Number of whole 2 


Way of . 
v2 _ 46 4 


=, 


4 Gro 


x Feet or twenty-two Yards long, The 

hole Chain is Ldixidnd, into an hundred 

k juſt 2 Pele or enn ' And for. the 
Pore ready. counting the Links, it is bſu- 


le Link having a more remarkable Plate 


is Chain, regard need be had only to 
d be writ down with 2 parating = 


and pe 
Working 


_ the Jas 


' (whether Full point or Coming; of an 
. ther. Mark) between che Chains a 
3 Links, (as is uſual to do between Inteys 
5. and Decimals $672. 6.35 denotes 
china and 3% inks If the Links 
0 denotes 7 Chains and 9 Links, 
tue Numbers denoting the Chains u 


but it | 
uch a Sha 


readth ; | 
Grounds are of 


] lic 
in (.̃ accounting Cyphers for ſuch,) reckon, 


from the right, Hand, with a Dafh jo 


; « 
| 
D 
, 
1 ol 


£4 


8 . a 81 4s reds. td. FR” 
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() Agreeably to what has been taught in Defin 
eig 1 of the Young Genitleman's bone. * 
() Agreeably ro what hes been taught in the Vſe 
Theorem 7, Chap. t, of the Toung Gentleman's Geometry, Fort 
( Namely, the Product will be the fame, Whech d 
— multiply tlie whole Diagonal (or Baſis) by Halt ff 
erpendicular, or the whole perpendicular by Half 
Diagonal, or the whole Dia onal by the whole Perl 
dieular; and rake Ralf the faid Product for che Prod, 
fought / | | 


i 4 X % 
11 5 g 5 
* 
* 


"Ae 
"wo 


8 * . 
E 3 8 
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£45 


2-00" 
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_ 
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an wy ' Doo 4 1 
q a ee towards che 1 1 
| thery be 'afiy/ Figures belides C ye 
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2. Libra or the Haase 
3. Axis in Peritrockio or ry 
ße Wheel, © i 
* 4+ Trochlea or the Pulley, , 
3. Cocblea or the Screw. 
6. Cunei or the Wedge. 73 5 
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ws: and the Balance is no ather 8 11 

Kind of Leaver. In like manner, whereas ſor 

the Wedge as the fifth, and the Screw as the ſ 

. Machine, I have rather follow'd them, who bo : 
the ſaid Order, foraſmuch as che Screw parake 
tte Faculty of the Leaver than the Wedge, 


CHAP. I 
Of the Leaver. 


No \HE Leaver is ſo call'df 
Ter, principal Uſe thereof, wh 
vere, i. e. to lift or raiſe up he 
dies. For the more caſy explal 
Mechaniſm thereof, it is herec 
as a Line, which will not bend, 
be turn'd round about an un 
Point; which is therefore the 


Mb. 


it on, and reſts des foals | 5 
alld the Fxlerusr, i. e. Prop of 
ner. Thus Fig. 4. AB i Len- + 


the' Center or” its Motion,” and F | 


crom or Prop. 

tain Doctrine of the Later may 76 

pile under two Theorems, where- 
fiſt is this: The Space (or Arch) 


of 
the ok 


d by each Point of a Leaver, and al 


ently the Velocity of each Point 
ir, & its Diſtance from the 1. 
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Fe4,) being mov'd from ACB to 
5 point A ill deſcribe the Arch 
id the Point B will deſcriBe the 


band by reaſon of the like 


AC and BCb, Aæ is to B as AC 
that is, the Spaces deſcrib'd by 
nts A and B are as their Diſtances 


Prop. ” For inſtance, the Laver 55 


the Center of Motion, or (Which 


to the ſame) from F the Fulerum. 
overs being apply d to the Points 


B, which draw the Arms CA and 
the Leaver AB perpendicularly, 
ces deſcrib'd by them will be (not 


thes As and Bb, but (the Perpen- 


AD and EB, theſe bein 1 the 
5 of the Progreſs made by the 
 xccording to their reſpecłive 


on. But the Triangles ACD 


bh being i ular, therefore 
ras (94D 
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+ which is meaſur'd by comparing i 


is 28 its Diſtance from (C the Ce 


AD is to BE as AC,.to BG gi 
, that is, the,. Lengths gone 
the Powers according to their rl 
Directions, are 25 their-Diftaoi 


4 pf 


C the Center of Mation, or þ 


by 57> 


Now: Velocity being (according i 
1. F. 10 ) that Affection bf 6 


Length and Time, and conſequent 
Sort of) greater Velocity being 
whereby. a greater Length is paſte 
hence it follows, that the Velocity 
of tho Point B, or of the Powery 
thereto, is ſo much greater than i 
locity, af the Point A or the Pon 
Line BE is greater than the Arch 
the Line AD ; and conſequeniy ſ 
a k be BC or & is than AC 

i is, the Velocity of each Point 
Leaver, or of any Power apply'd tf 


tion, or from) F the Fulctum 

— — — i eee — 
F 

the foregoing Geometrical Demonſtration of the f 


rem, the ſame is ſenſibly demonſtrared in Fig. Fi 
ally dividing BC, C, Bb, and BE inco fix «qui! t 


of the fame Lengrh or Compaſs as AC, 40 Ac U 
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ber, which is tc the Weight, 
WL.) 7» be 146d, 47 the. Diftence of 

ht (according to itt ( Line f J 
mw.) fro the Fulcrum 3s to the Di. 
f the Power ¶ according to its Line, “ 
ion) from the Fulcaure, will coun! © 
or bold up the Weight:z and theres, S 
i 4 little increas d, will raiſe the 2 
For it has been ſhewn under 
1, that the Spaces deſcribd bß 
wers apply d to each End of the 
, 4, e. by) the Power apply'd. . - : WM 
End and the Weight apply d to Ml 
ber, are proportional to th eie 
Itances from the Fulcrum; and | 
ln that cheir; Yelocities,, ber. 
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portional to the ſaid Squares, 
d proportional to the ſaid Di- 
Wherefore if (HE. 5) CA the 
of the Weight from the Ful - 
to CB the Diſtance of the Power 
Fulcrum, as the Power P is to 
ght W, it will follow, chat, 
u the Velocity of the Weight 


» * 2 
—— — — —— .. 


PW, 


Fg. 5, Bb the Line of birection of the Power ; 
ban C to Ac, the Line of che Weight's bi- 
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will 


crum) it will. able to ri 
Weiz N. , . 


— bs be 120 Pound, 20 the Fe 
be to the Power as 6 to 1. When 


be fix times as long as AC; in fad 
nion the Power will have 1 Force 


Ring remov'd a little farther 


will be to the Ve 2100 ner 
the Power is tö the Weight. J 
E the Momentum of Fry 
(by the Fundamental Theor 
1. 7 0 15 be equal to the Mometh 
that Weight; and therefote t the 
will be able 5 ſuſtain the Wel 
if it be but a little increas d, (eil 
the Addition of ſome new Force, | 
by increaſing = Diſtance from l 


. +> 7 * 


"AX rapie wil iNuſtrkte hel 
Let bo the Weight of the Bod) 


jven Power P be equival 2 
ound, and conſequently th 


the Power being fo placd at B (1 
and W the Weight at A, as that 


ent to counterpoiſe, and ſb hold 
Weights. For r the Velocity of Pt 
of 'W being proportional to their! 
ces from C, will be in this Caſe! 
T; and conſequently the Mome! 
P. vz. 20 Pound - 6 Velocity = 
120 Pound 1 Velocity. 4 
of W. Wherefore the Power P 0 
little. new Force added to its 0 
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eee 
"os. to 6, 2 3nd fo having its Ve. 1 f 
lite more e eas'd, it Will raiſe 
Weight,” ' For ſüppoſing to be 
57 fo f, the Momentum of P will 
and * 7 Velocity = 4d; which 
nb greater than the Momen- 1 
Wat A, this being (33 afore, * 
but 120. ON 
ng thus de rn the Do of bs 5. 
üg g Theorems, and theſe be- Thorem | 
licable to the other following me- e 2 
powers, as well as to other Ca- rt by, 


Merve here; that the Import of | 

id Theorem here laid down will 3 

ore be expreſs'd in ſhort thus z 
CW: CP, that is, As muck 

force of the Power P is leſs than 

cht W, ſo wch leſs muſt be 

Diſtance of th Weight from the 

than CB the Diſtance of the 

on the Fulcfum! 5 

is this has been neun to hold 6. 


me) of the firſt Kind, chat is, T en 
Fulcrum is between the Power | | 
eight 3 ſo does it hold good Al- 

bet of the Leaver of the ſecond 

then the Weight is between the 
d the Fol» and alſo in the 

f the third Kind, when the Pow= 
og the Weight and the Ful- 
WO. crum, 


pet of the Leaver, it may be of 1 1 * 


eſpe of the Leaver (as it is cal- e nd. 1 


Err. Kinds ſuch- like Inſtruments, they conl 


ter, bot acting contrary Ways; 
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The Taung m 
For in a i; Leavet of 
Lind. the Weight W 4 (Hg 
(is is obvious) juſt the ſarne Lie 
would haye qa the: -other ide off 
crum and at the ſame Diſtance 
dix. at E. And in like manner il 
er P at D (Fig. 7.) has juſt the 
fect, as it would have at E, CE 
| qual to CO. Wherefore the 
e ſecond and third R ind being 
effect no other than that of ie ; 
Mechaniſm of theſe depends on 
Theorem or Rule, as the Mech 
dat, vis. P: W: CW: CP. 
6 To the Leaver of the firſt Kind 
Sciflers, ferr'd Sciſſers, Pinchers, nu 


Pinchers, 


Tea. jt were of two ſuch Leavers jolt 


be eaſſ ly apprehended by Fig. { 
To the Leaver of the ſecond Lin 
ferr'd the Oars of a Boat, 3s 

Cutting-Knives as are fix d at « 
To the Leaver of the third Kind 
referr d a Ladder, lifred up bet 
two Ends, in order to rear it 
Wall. Laſtly, an Hammer di 
Nail is referr'd to a fourth Kind c 
cafl'd a Bended Leaver. For th 
as the Weight at one End A, 
Hand of him that draws the 
the Power at the other End Þ 01 


tab op. > 
pt Pola (. CFig Aoi is. ab Fa FE 
Lo this fourth Kind of Les 
ible ts the Firſt, the  — 
ving the {ame Ef. | „ 
if it were at 4, Fig. 10. : 
Weight carried-on a Pole of stick 4 
1two Perſons: ma way. alſo be tefert'd 2 3 
aver of the ſecond Kind, fo it may [on Y 
pod Uſe to obſerve, that agteca- .* 4 
the- foremention'd Theotetn P i U 41 1 
CP, the Weight may be ſo as th make | 
u that the Burden Gase def 
vttion d to the different Sttengths nal oth 
vo Perſons 3 Namely, by taking ren, 
vote the 
IC the Wei 
the ſaid | 


Weak- 1 8 


t. For then the Im- chat | 
corem will be this : 2 
des the Stre 9 of the Strongeſt ©. 
eatef than Strength of the 
W. fo miich muſt CW the Di. | 
f the Weight from the Weakeſt, 
tr than CP the Diſtance of the —_—_ 
from the Stfotigeſts För Exam-, 54 
poſe the Leaver or Stick PW. 
1) to be divided into 18 equal 
d the Perfon at P to be twice a 
the othef at W, then C the Bo- 8 
aftied muſt be plac d. at 6; For 
Diſtance CW will cogtain 4 of 
| Parts, into which the Stick is - 
and the Diſtante CP will eons 
6 of them; and fo CW==2CP;, 
( 29. 1 480 = 


| ae Doss _ what 

andi conſt wet the wha 

W will ſuſtain half: fo ha 
' ſtrongeſt at P. In like manner, fi 

dy e were placed at 3, then lle Þ 
P would ſuſtain 3 times ſo much 
+ Other at W becauſe then the | 
| portion of the Diſtances would by 


+ to 3, W. containing! 1 of the 


Paris, 'whereof eh would cout 
, - Laftly, if the Body e were plice 
that 4 in the Mid- point of thel 
Pole, then each Perſoti' P ant 
bear nal'Burden, Seen the l 
| | Iſtanee W. Lc 
9. Aud the s Theorem ölen 
The ike refpe@ of Drawing (as well 10 
dme, any Burden. For (Fig. re) let 
ing ow Preſent the Pole of any. Wag 
Weight. Coach, and AB the Crofs-bar, at 
Extremities are Spring- trees DE u 
to which are to be faſten'd the Ht 
the like. Becauſe A and B are <q 
from C, therefore the Horſes at / 
will draw equal Weight. Wh: 
one of the Spring- trees be faſten 
then the ſaid Horſe would draw. 
Part more of the Weight W, tha 
ther Horſe'at B foraſmuch s 
ſtance Cr is a fourth. Part leſs t 
 - Diſtance CB, And fo if one fic 
faſten'd' to 2, he: would draw t 
: ms as the otter at B:; bee 
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e M an Leaver mas 1 
rn iſm of — 1 a, bony 0 85 7 
difficult tp lift up a Staff (or the % ⁵ 
any ae 4 or near one of m—_— 

than nearer the Middle: Name- 

oe the Mometitum' of any Thing 

ind increaſes gaben g. b +4 _ 

ice from its Fulerum or Prop - 


fame is the Reaſon,” hy it is 
ficult to lift up a long Staff or 
it Arm's Length, or keeping the 
m from Hand to Shoulder exe 
ut, than when we bend the Arm 
bow. Namely, becuaſe: in the 
= the Shoulder is: the Ful- 


in the latter Caſe the El- 
wy therefore in the former the 
of the: Weight from the Prop, ie 
un in the latter. And ſo mucß 
aper, ee SIO eee | 


41 


"<q The Young anne, 


WY A! J 41s) 


enz u 
of the Bee = 


n B Beam AB - Fig t 
the principal Part e 10 
3 8 is nb other than & Leaver of 
tler tha Kind, which (inſtesd of reſtin 
Len Fulerum at C the Center of | 
tion) is held yp from above 
= faſtened to C its Center 
2. 7 Hence the Mechaniſm of the 
1 depends on the ſame Theorem 
of the ke. the Leayer, viz- PW: 
ny on Where, E 2 P to denote i! 
: dl. Weight. W unknown Weit 
Fr C the Center of the Balance's Mo 
— of the Theorem is this; 
as the known Weight is left thi 
Enown Weight, (i, e. the Weight 
— Body weigh) ſo much wil 
Hance of the un bros Weight fu 
2 455 fotion be leſs than the D 
nown Weight fromthe Cent 
ng ' where the 1444 two Weights wi 
iſe one the other, and conſe 
nods Weight fhew the Lanig 
Rare Weight, © on 


Kue e 
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WW 


[aſtance, - on the (% Roman Ba- 
or Steel-yard, (Fig. 13) the un- be: 
Weight or Body to be wolghd be. le. 
hd to A, and the known Weight lauer 

; mov'd up and down, nearer and yard 
tom the Point C) upon the Arm h explain 
id being found at the Diſtance 3 *4: 
terpoiſe W. the unknown Weight, - 
| follows, (viz. becauſe the Di- 

(? is 5 times greater than the'Dl- 
(W, or which is the ſame, CA) 
Quantity of the unknown Weight 
times as much as the Quantity of 
known Weight. And therefore, 
Ing P to be one Pound Weight, W 
ive Pound Weight; or 8 
two or three Pound Weight, 
reſpectively ten or fifteen Pound 


F wane ads commer 9 4. 4 
air of Scales, (Fig. 14) the TheMecha- 
m CA and CB of the Beam AB an 
ought to be) always of an equal Balance or 


Ak hence the Quantity of the A _—— 
4 Bog | ian g. 
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rol F N : 
D r of Balance is call'd the Roman Balance,from *) 
er rh und at Rome, And it is commonly call'd 4 

wil 4 being a Sort of Yard made of Steel. 

tte Latins call this Libra or Balance by the pe- 

ef - * 8 binis * i, 4 

71 caies belonging thereto) whence is ma 

/ Word Balance,” © * TY 
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+ py rye. Ho atmen 
known Weight P in one Seple md 
ſielk be e ky ou the t 
kKunouvn Weight W put in the ohe 
And therefore the Quantity of 
known Weight on this Sört of Bal 
found out, (not as on the Steel J. 
| 8 one and the ſame Weight 

or farther from C'the Center ef 
but) by putting in varipur Wei 
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i 4 
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kucwn Quantity, tilrthe known! 
counterpolſes the unknown x ayd 

by ſhews the Quantity of the m 
wake 264 4 Ma] 

35. Por it is to be obſerved, th 
Bare , known Weight then ſhews the 
740 true true Quantity of the unknown 


wheir the one counterPoiſes tbeſ 
For the uſual Cuſtom of mil 
Weight of the. Thing ſomewh 
than counterpoiſe the known'W 
| which it is weigh'd, (even ſo ut 
the Scale, wherein the Thing be 
par. to the Ground or the like) 
rom Tradeſmen being willitly td 
ſtomers, by allowing them ſomey 
than ſtrictly true, or (as It is comm! 
( properly enough call'd) ber 

And conſequently, when ws 


elght, 


* * i U 
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? (*) Becauſe hereby is denoted true Weigh 
barely az to Weight, withour any reſpedt tov 
n JJC. | 


t than another, that makes only ' 


rtruer than the other, in teſpec 
ntrinſick Quantity but that it | 
better than the other's, in reſpe 
Advantage accr ving to the Buyer, | 
ut is allow d over bare ori true 
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mitted; that as one 
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f h os 
uſo not to beo 


kreraſly apply'd to the two diffe- 


zontally or equally level z ſo'this 
in our common Speech (not on- 
Weight for the Reaſon afore af- 
but alſo) farding Weight, fora 
in this Caſe the Beam ſtands e- 
ether Arm aſcending or deſeend- 

e than the other ; and for the 
leſon the Bodies in this Caſe. 
by the Learned to be in Jiguilh | 
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Wein, who ir merg free than rt - 

W: what he put goo, ob vr 
e makes good Weight, or % ©. \ 


let ; thereby le to be unden 
not that the Weight' he makes tis 


; aid to counterpoiſe (or to be of Standing | 


eight with) another, when they %, 
quilibrio, 


ms of the Balance, the Beam lies . 
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7. Laſtly, it is well to be obſer, 
und the Truth or Exactneſs of (1 U 
Lale 3s. Balance or) a Pair of Scales gry 

lanceor pending on its two Arms being of 
Fair Length, as well as of I Wei 
Scales. Sen, equal We 
| - themſelves, hence it follows, thai 
Arm be longer than the other, it 
a falſe Balance, or not ſhew th 
Quantity of the unknown Weine 
(which is the ſame) the true 
of the Thing weigh'd. For ii 
ſuppoſe Fig. 14, the Arm AC to h 
ded into ten equal Parts, and the 
Arm BC to contain but nine ſuc 
Parts; and conſequently AC to be 
than BC by a tenth Part. It will 
by the Fundamental Theorem (d 
| F. 12, Or which comes to the ſan 
this Theorem, P: W:: CW: cc, 
a known Weight of nine Pout 
ply'd to A, will have its Momen 
qual to a Body of ten Pound Wei 
| Þlyd to B; for 9 Pound « 10) 
Do Momentum = 10 Pound! 
city,) and conſequently will count 
one the other in ſuch a falſe.! 
though their Weights be not « 
themſelves. The Way to diſcon 
flalſe Balances, is by changing the 

And unknown . into the 0 

Scales. For upon ſuch a Change, 
equality. of the Weights will þ 
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ander 3 i 
where a true — 
ade les, ſuch Ae . 
others . 

the 


vill make no Hifference, 
Difference: in the Length of 


und conſequently no Difference in 
cocity of the known or unknown 
of to 5 ever Arm e ape | 


$5 #36 » Gets b. } 

a big of: 10 Pound Weighe in ie 
y'd to A of OY mr 

the known Weight of 9 Pound in ir'felf, 

95 * Momentum of the fa ſaid Body : wil: be (10 
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81 


e velocity =) 100 hereas the Momentum of 
weiche will 585 nd * 9 Velocity =) 81. 
de! ntly the known Weight will not — 


y a great dea in ork Scale ot the ſhorter 
5 did ſo s wars of the te ek Arm 
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0 the Axle in the e 7 


the Weight W, when the Axle is 
wund 1 meas of the Wheel 348 


f =” 


| By Axle goes the N. ws 7 a 
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x Ai the Balance is ng other g 
It is inef- ver e n d to fu 


, the Quantity of an unknown Wal 
„ ee thils hechanfeal Pojyer is no othel 
Fler. Lever, apply'd'to the ſame Uity 
e Leavers are,” (viz. to the failtif" 
. great Weights) with this parti 
Fulcrum. 5 * $ 
|. _* = vantage added thereunto : Namely, 
| as in the Leaver it ſelf. the, Motions 
continu'd only for ſo ſhort a Spi 
C Fig. 4 and 5) as is anſwerable 
little Diſtance CA between the Full 
and the Weight; in this Invention 
Inconvenience is remedy d, foraſu 
by continual turning round the Wl 
and ſo (together with it) the Au 
Weight may be rais d to any He 
13 Occaſion ſhall require. 
wh 3 As this Machine is no other i 
my 7+ Mecche- Leaver AB capable of being perpt 
8 2 turn d round, ſo the Fulcrum of 
Center of its Motion is C, and tha 
B is that to which the Power P 
apply d, and A the other End, to . 
is to be apply d the Weight W to 
ſed. Hence the Mechaniſm of ty 
gine depends on the ſame Theotet 
that of the Leaver, viz. P; W. 
Cp; that is with particular refer: 
this Machine; If as much as the ll; 
is 1eſs in it ſelf than the Weight, ſo 
the Radius of the Axle be lef tu 
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of 65 Wheel. wn conſequerit: 
wh the Circumference of the Axle 
than the Rudi were of the 
v and confeq 34 1 much the 
locity of 5 pply'd to 
e be el than BP TRE the 
pply'd to the Wheel) by the Fun- 
Rule the Momentum of the 
will be equal to that of rhe 
and conſequently the Power wilt 
wiſe and fo held up the Weight ; 
refore the Power being a little in⸗ 
will raiſe the Weight. Pi 

Momentum of the Power thils "5 


[the Circumference of the Wheel, 


It follows, that the Line of the 
Direction muſt always touch the 


ſame Diſtance between the Pow- 

te Center of Motion, and conſe- 
the ame Momentum of the Pow- 

| be every where alike preſerv'd ; 
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the Weight, as is evident from the Make of this 
| rais'd up no more than is anſwerable to the 
5 ons oo goes round the Axle in one turm · 


Ke it touches, EY to Chap, 1. 
"which 


e Circumferenee of the Axle 3 


ference of the Wheel, fo as to = Ip 
right Angle with the Ray, char 1 


0 qo — 5 * the Tangent of the Poine of he 
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which . weuldy not ot hel 
ſuppoſing (Fi. 16) the Po 
ſ apply d to 8 Spoke, vis. G 
the Line a its 1 ion be GH t 
Diſtance of the Power is to ted l 
IC, and ſo leſs than;BC, and cat f 
ly the Momentum of the Power 
ſo much leſſen d, as IC is 1 | 
Whereas if the Line of the Pom 
rection were 270 the Me 
228 the Power * G: 


5. 70 chis third: fimp 1 0 
— 1 1 ferr'd. the Crane Fig. 17, and alll 
— 2 which conſiſt of "Wheels 90 
table Fig. 18, and alſo the Macht 
od: Fig. 19, wry the ſeveral 0 
ments repreſented Fig. 20, 21, 
24 and 25. In each of which 4 
| ſents the Place of the Weight, Bü 
of the Power, and C the Center: 
on or b Feten. Pac) * 
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HE Pubey is a Machine conſiſting . 
of one or more little Wheels, a- 4 Pulley, 
hich a Rope being: put and (0 wu. 
tone End, the ſaid Rope makes 

| Wheels turn round upon their 

Axles: and thereby at the ſams 

oves the Weight or Body to be 

or rais'd, as Fig. 26, 27, 28: . 

r Pulley it ſelf be faſten d up to 32. 

ace or Mark H, and the Weight An upper. 
wply d to one End of the Rope, 5% * 
Power P to the other, (as Fig. irs Uſe en- 
en it is evident, that as much as Pn. 
pht-W aſcends, juſt ſo much the i 
W deſcends z and conſequently; that ._ 
th move with the ſame Velocity. 1 
ore in this Caſe the Force of the 

wt in it ſelf be equivalent to the 

of the Body rais'd, in order to 


* 


* 


- * BY 4.4 
5 4 + 1 1 ; 
7 ds 
* KP N a 5 
- j bh * * > . 


Ur of this Machine being thus produc'd by 


, 
s make | 
* 
0 


4 * IS * A 7 7 ; ws OG * - « e y 9 n a , 
. 2 r . 7 9 4 = "Ro 0 > 
W 1 N * 1192 * N 4 Were. e 
\ x ; hp n by 
+ EP" . 2 » ORE : 


l ; : 
8 
' 3 7 : = * : a. 
1 Ne by. 
id | ; 5 % 4.5. - 
| . 4 * F 
} © | N * 
ö 4 
il - Gem 
{ . 
/ . 
„ * 
i 


wy 
| make its e equal to'tl 
mentum of the Body. And hend 
lows, that ſuch a Pulley does u 
duce to the itcreafing/of che Mon 
of the Power, or Cohich comes 
ſame) to the d Jecreafing the Mon 


Laie He 8 of the Con 
; and. ſo t5 the *makino 
move more ea than "oe 
wopfd. And, becauſe when thei 
cafion to apply ſeveral Pulleys to 
ſach as are of this Sort, (or uf 
Kopes go over,) are plac d upper 
hence theſe are Atti galt d 1 the 

of Upper. Pulleys. > gh 
of 3. Bub if (not the Pulley it ſaf 'b 
r End of the Rope be faſten'd to to at 
Db ane Hor the like, and the other End! 
27 er. led by the Power P, and the Wd 
Pains. hangs on to the Pulley, (s 
then it is evident, that in ordert 
the Weight W ohe Foot, each] 
and B of the Rope muſt be ſhorte 
Foot, "Creckontog downwards fr 
Hook H and its oppoſi te Point 
cConfequently that in the ſame ! 
Power ] P muſt move two Foot. 
fore in this Caſe the Velocity oft 

er will be double to that of the 
and conſequently if the Power 
9 dugle to the Weight, that is, 4 
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it 0 be abs 5 raiſe 


ind one Lower.” as Eg : 1.7 


Fig. 29) there be dae Fo X 


the Rope gors from 


three times, viz from A to B, 11 


\ Further 
e 


to D, 204 HOP. E to F; and 


Wone Foot, each of the "three 
IB, CD, and EF of the Rope 

ſhorten'd one Fobt, which 
done without the Power P mo- 


ward three Foot in the fame 


in this Caſe the Velocity of the 

ill be triple or thrice as 

feloeity of the Wei t. : 
though tlie e 


but as 1 to 3, yet its Nomentaty 


qual to the Momentum of. the 
and ſo will, fuſtain it; and'if the 
ing alittle icteaſed, will rails 
pht 


manner it it 3s eridert Nö F 25 


ently in rder. to raiſe” the 


at: 


if there be four Wheels, "and 0 . * 2 
poes four times frome Wheel to 13797 


then, while the Weight Wis H. 


Foot, the- Power P will nave. 
fore Foorss and —— 


09 - 5 wy 


e 1 he We 1 
| ws. wilt have its tum g 
| 8. Momentum of tbe 21 
ee being 2 little wie 


TI „ie the Mechaniſm of deb 
neger pends on this univerſal Theorg 
Tim. If a Power is to the Weight, s 
| — Number of the Roz es Ci. e. of 
Hof the Rope, vis. AKH and Bh, 
and 28 3 and AB, , FF, 74 
"AB, CB, Lig GH, ig, 30) of 
the bc mer Fall eys, then hoe 
able. to hokd up the. ht; 1 
fore being a little e wile 
Weight. BED 
7. F or Inſtance, | Suppe 71 the We 
 Ezanyles, be rais'd 360- Pound, EY the Pot 
ſelf to be equiyalent only to 160 
Ci. e. the Power to be to the Wei 
2.) therefore one Jojer Pu 
. with, as Fig. - or without 
per Pulley) will render the Mp 
of the Power equal to that 
Weight, namely, by rend ring 
city of the Power double to th 
hc | Weight. For 180 p. v 2 Velvcit 
2 41 == 360, p. * 1 Veloci 
Power be to the Weight as 1 to 
© "quivaJent only to 22d Pound. 


* be three Wheeh,.. that ſo l 
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16 5 Serew, (hich 15 hs the x7 
wei h 11 mechanical Power, is n 
a Cylinder, having ſeveral Riſingg 
il lows alternately winding roun 
il manner. It confiſts propet- 
so Parts, one calld the px pn I 2 | 
Rog the other the werd 3 namely, 
160 the former receives the latter in. > 
Wei Whence the inward Screw is 0. 
pa call'd the Make, and. the qut- 
out de Fewale Screw, The Male or 
Modi is denoted Fig. 31, by Ms, the 
t er outward by T. 
schine is chiefly ud to ſqueces * 
t Things, and by that Means, in Its Ver. 
dei es, to break Things. It is alſo h 
＋ 3 uſed. to raiſe * any Meight, 
to Walt i It ce 


"> Pot thor cis U 
This in chite, 1551 t. for the more Eibe 


dee ſers 4 the Male Screw through the fem 


compound 


| i As ine, the Female along the Male) it bt 


apply thereto an Handle or ron 
AB; and ſd to the Power vf the 
to ad} join alſo the Power of the ki] 
the Wheel: The Handle or Stick 
its turning round, ſupplying the? 
a Wheel, and the Cylinder of the 
being as the Axle to the ſaid Wh 
that this Machine is in ſome fort 
pound Machine. | 
Now the Effect of this Mach 
The fande pends upon the ſame fundamenti 
ment", Tem, as the other; which fund 
particular Theorem particularly apply d to! 
2 , brick or Make of this Machine 
ehine, thus: * as the Compaſs deſcrib. 
Power in one Turn of the Screw, 
Interval or Diſtance between any u 
diate ſpiral Windings ( medſurd 4 
to the Length of the Screw ) ſo is int 
or Reſiſtance to the Power; then il 
and the R efftance will be equivaln 
_ the other, and conſequently the 
5 4 little increaſed will move | 
ance, ws 
5. © Forit-is evident from the be 
2 85 gion of this Machine, that ino 
1 of the Screw, the Weig ht P (I 
grob. ſo much lifted op, or the Rell 


— x ar. 


1 37 is ſo much remov d, or 

ing er d 1 

loſer together, as is EG the Di- 

etcen two immedligte Spirals; 

be fame Time the Power . 

or B) to be-movid! ſo much, 

Compass AB, deſcrib'd by the 

er in one Turn of the Screw. 3 

ebe Velocity of the Weight! (r W 

anſwers thereto) will be to the 

of the Power, as is the ſaid Di- 

n tween the Spirals to the Com- 

obe by the power, in one Re- 

cor Turning round of the Screw. 

tal: fore by the fundamental Theo- 

n+ the Power is to the Weight, ſo 
re between the Spirals to the 

ine deſeribd by the Power, the 

nb il have its Moment equal to 

, nent ' of the Weight or Re- 

And therefore the Power, be- 

41e increas'd, will overcome the 
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© T HE e is pom S0 n 
Agen Iron or ſome harder Sortc 
— # "060,98 Shape of a Priſm not v 
and its ſe- whoſe oppoſite Baſes are I(oſcela 
vr, ples, The Height of either of th 
a angles js js eſteem d the Heig bt 
Wedge,” and the Baſis of che 
is eſteem'd the Thickneſs of the! 
and the right Line which joins 
the Vertexes of both the Triang 
led the Edge of the Wedge; an 
rallelogram which joins together 
of the two Triangles, is call 
of the Wedge. 

2 The Effect of this Machine 
Is Effet Jjkewiſe upon the ſame fon 
— Theorem as the former; wi 

fundamen- particularly apply'd hereto 
4d The thus: If the Power directly q 
Bact of the Wedge be to the Rejp 
overcovre by the Weage, 4s the 1 
the Wedge is to its Height ; ii 

Power will be equivalent to the | 
and therefore being i increas d vile 


* 7 1 


one to ch ie 8 5 5 
prercome by the Wedge. 

ent, that while le the 1 is dro 
e Wood, the Way Of nie 


mer DC..is the Way 
i e. the” Parts C und: D. ol 


eee as is evident from 


to paſs, that if as the Thickne 

Wedge (i. e. the Way of the Im- 
it, and conſequently its Veloci- 
o the Height of the Wedge (i. e. 


Power,) ſo the Power to the 


| of the Power and the Impe- 
ill be equal the one to the o- 
nd confequently the Power be- 
ſeasd will overcome the Reſiſt- 


it has gone - according to its own 
fity, is (Fig. 34) BA ;, and in 


in the ſame; Time by. t e Im 8 is 225 


ire ſo far divided aſunder. e. „ 


e. 

ngly as the Wedge i is drove „ dcr 
and further its Hei fo A 1 
5 C and D of the Wood are divi- 5 
. 


15 ue more-along the. 'hickneſs 
Wedge; and in the w ole Pro- 


ture of a Tflangie., Whenee 8 E: 


„ and conſequently the Velocity 


ment or Refiſtance, then the Mo- 


( 0 | 2 


fo 10 the: Wedge may be rel ” 
Other In- Edge-Tocls, | 2 and Tools that 
Foes ſharp Point, in order to cut, 
the Wedge. flit. chop; ;" pierce, 5 dre, or the | 
| Knives, Piflatchets Sword, 
ec. And thus I have gone thr 
fix ſimple Machines, or primary! 
-nical Powers, ſo far forth as 6 
Le to. the Deſign” of” thh 
It remains only fo lere hen 
Mechenichs' as the. Word Mechanicks in itz 
what;n the Acceptation comprehends the wh 
| frains ctrine or Science of Local Motion 
_ reſtrain'd'Senſe- it is taken part 
toe Word 140) denote: the Doctrine of Mot 
apply d to Machines 'orimechani 
& nes, the more . of which 
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Ak Word $t * dint in the 1. 
'Greek Language the Science br Do- _ 
of Weights, / and conſequentiy in *** F 
eſt Acceptation, 'is of the ſame E. 18 
i Mectanicks in the largeſt Senſe 
b both comprehending the whole 
ne or Science of Motion with refe- 
the Weights'pf Bodies; and ſo 
hnonymous Wotds, or Words. of 
he Import. But as the Word Me- 
r in a reſtrain d Senſe is taken to 
more particularly the Doctrine of 
n and Weights'1 in reference to Me- 
1 Engines ; ſo the Word Staticks 
ſtrain'd Senſe is taken to denote 
{pecially that Part of the Doctrine 
ion, which ariſes from the Weight 
ral Bodies conſider d in themſelves. 
pd together, and which conſe- 
| has not at leaſt ſo immediate a 
to mechanical Engines. In this 
therefore I ſhall take notice of 
ticulars as relate to Staticks in its 
la Senſe, and are agreeable to the 
af this Treatiſe, | It 
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1 is then obſervable in the kh 
_ The Motion that the natural Motion of bean 
Laer (5. e. That Motion of them don 
den- which ariſes from the nat al Pring 
— * A their Gravity or Weight): ib fn 
— Experience to be 4 Moti on uniforal | 
ted, lerated, b, Co a” Motion which acl 
| 282 Times equal Degrees of V; 
For when an heavy Body deſeeg 
ſame Gravity, Which ave it 3 
downwards at firſt, will all along 
nue to act alike upon it, and ſpl 
it in the ſecond, Inſtant of Time 
on equal to what it gave it attheh 
again in the third Inſtant or Minne 
it likewiſe a Motion equa] to that 
80 that at the third Minute the Sui 
whole. Motion will be the Trip 
firſt; and ſo at the ſourth Minute 
of ho. whole Motion will be Qu 
of what it was at the firſt, - | An 
Degrees of Motion, or Velocity 
Body moved, will always iner 
does the Time wherein it moves, 
Hence it comes to. paſs, . that 
The Spaces ces. through which Bodies del 
Boi ha their Fall, are as the Squares of th 
are a; the they take up in Falling, always: 
Squares of It from the Beginning of the f 
1 „ if a Body be ten Minut 


they fal. ling, and the firſt Minute it fall 
the ſecond Mantz it will bays a 
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Mechanics 
nd the third Minute nine Miles; and 
; According to.which Proportion at 
wh Minute, the Body will have, 
in hundred Miles, Whence it apy. | 
hat if the Times be taken in the 
petical Progreſſion; of natural N | 


FT, Y > 


um: 
ws: 


biz. 1, 2, 3, 4» 3. Oc. .the 5 A* 


* 
. 6 7 


ib d in thoſe, Times, reckoning 


* 4 


the Beginning of the Motion, will .. | 
I, 4, 9, 16, 25, Oc, This is wont | 
demonſtrated or at.leaſt illuſtrated,, 

a6dering ( Fig. 35.) AB to repre- 
| firſt equal Part of Time, and BC. | 


ſent the firſt Degree of Velo ity 2 
din the firſt Part o Time b At eee 
BD (SAH to repreſent the ſe. 
"041 Part of ime, and FE ( | 1 | 


the ſecond Degree of Velocity, ac 
in the ſecond Part of Time, and e, 

it ſelf to that Degree of Velocity 

din the firſt Partof Time: and con- 

ly AD to repreſent two equal Parts 

te, and NE to repreſent two equal 

6 of Velocity. Wherefore the Tri- 
D will repreſent the Space gone 
LAB, the firſt equal Part of Time, 

ſe Velocity BC; and the Tr langle 
ill repreſent the Space gone thro? 
two ſuch equal Parts of Time, with 
tocity, DE (the Double of BC.) 
aid ſimilar Triangles ABC and | 
10 (by Theor, 10 of Young Gen- - i 
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ſtinctiy by on 
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ebe 


tlemen's GaN as _—_ -Y01 Ar 
their homologous Sides AB a0 
that is, the Spates zone thfobgh ü 


Times AB ani AP my a5 the s 5 
the ſuid Times. Thus (Fg! 95 
is actually divided into 'four Pas, | 
equal to ABC: CA, 0a 
Hence it is obvious, that the $ | 


The Spe deſcrib'd or gone. through by aB 


2 wy its Fall, in each (equal Part or) M 
—_ of f Time, are according to the 8e 
2 cſs the fatoral Numbers, 1, 3, 5, 7, 9 

mae being the Differences of the & 


each * 


Part of 5 4, 9. Py GC. Thus if a 300% 
Lord e“ Mile in the firſt Minute, And 
ir ſelf. | Miles i in the feconid Minute, dit wilt 
fore, during the ſecond Minute, 
der d diſtinctly from the firſt; fil 
Miles, And in like manner, if! 
falls at the End of two Minut 
Miles, and at the End of three 
nine Miles, it will, during the thi 
nute conſi der'd by it ſelf, fall five! 
and ſo five Times as far as it did | 
Minnte: 7 nl iN 
. Hence it is obvious, that the 
Hew-to 805 through in a determinate Ti 
=_” any Body being known, there 
Body wil! be found out, what Space it u 


7 e in through i in a given Time 3 biz. 


"ag ing a fourth Proportional. For 


8 ple, __ a' 2 od fall tuen 
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on + Minute, and it 1 8 
„How far the ſane Body will fall 
fate Medium in Three Minutes ; 
iſvet will be, 216 Foot. For as f 

e as the Square of one Minute 

he Square of three Minutes)" ſo'is 

he Space gone through in the firſt 

) to 216, which therefore is the 

the Body will go through i in three 


t Manner, the Time das N PY 

nan heavy Body defeends' through To fad, 

ninate Space, it is obvious to find, 7 REG, 

long Time it wilt deſcend thro' an: taleapin 

jren Space, vix(by finding a fourth 2 

is taken up one Minute in fallin 

four Foot, and it be requir q ts 

at Time it will take up in falling 

ot in the ſame Medium; - the An- 

l be three Minutes! For as 24 

ſi. e. as the firſt Space given is to 

nd Space given) ſo is 1 the 

of the given Time to 9 the Square 

ime requir'd, whith therefore 1 is 

rave ef eee 6} it 5 

y in fa ing ac uires e 

of Velocity in e Times, ſo of 4 . 

ntrary, in riſing it loſes equal 3 

of Velocity in equal Times. For 

Mty of he} Body thrown up con- 

dawing it downivards, Its Moti- 
on 
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. The Nang Saum! 
on upwards will continually dem 
proportion to the Force downuny 
due d in equal Himes by the O 
the Body. But it has been ſhow 
(. 2 that the Motion downwar 
niformly accelerated ; and thereſ 
Motion upwards muſt be axif 
tarded. Whence it follows, that 
Body goes through the ſame Spag 
qual Times, in riſing as it does inf 
but in an inverted Order. Nany 
the Body be five Seconds in rifung 
Height of twenty-five Foot, and th 


bay 
e 8 

1 * . 

«th 

3 

* 


"7p 
1 
hs > 
0 
" 

—* 


aaſcended through the. firſt Sul 


Time be nine Foot, the ſaid Bod) 
the ſecond Second of Time, wil 
through a Space of ſeven Footy 
tho third Second a Space of 6 
the fourth a Space of three, an 
fifth and laſt a Space of one Fo 
it will be as it were in Aþquilf 
the Impetus upwards being 1 
equal to the Impetus down 
Body will neither riſe nor fall 
Time. After which it will begi 
in the like inverſe Proportion, # 
that the firſt Second it will fal 
the ſecond three Foot. the third 
fourth ſeven, and the fifth and 
Foot, thus taking up five Second 
to deſcend twenty five Foot, 28 
the ſame Time to aſcend tent) 
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that the Force which a Body AC Why mw 
2 the ſame Height Which it fell ne 
kot lnſtance, ſuppoſe (Fig 36) fan gh 
) Pendulum, - i. e. the Body of rhe fell. | 
; faſten'd to one End A of the 
AB, whoſe other End is faſten'd 
: Suppoſe, I ſay, the Body to 
n D to A, it will rife again to E, 
$of an equal Height with D. For 
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js many markt d, e, f, E. By 
going Principles it is obvious, 
atever Force or Degree of Velo-— | 
body acquires by its Gravity in 
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much in deſcending from to. 
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Center of Gravity C woutd tiſes 
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if the Line of weädch CO falls wi 
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down, 28 In Fig: 30. > i 
MWhenoe it follows, that by hov 
Parke of leſs the Baſts of a Body 0% een! 
e. it be not inelin d. fa] much Wor 
will it be mov'd out of ite Plate; 
the leſſer Change of Poſition 1s on 
make the Line of Direction be wil 
Baſis or Foot. Which js the Reaſe 
a Bowl rolls eafily upon a Plan 
that a' Needle will not ſtand: up 
Point, It is obvious, that agreei 
what has been ſaid, it follows alſo 
the wider the Foot of a Body 
more firmly will it ſtand, bei 
much the greater Change is netel 
.cauſe the Line of Direction to fil 

out the Foot of the ſaid Body, 
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If he carries it with his right Hu 
leans to his Left; if with his leſt 
be leans to his Right. Name) 
hereby he (may not only more 
carry the Burden, but alſo) my 
ſerve himſelf from falling tha 
which the Burden he carries, 
him. Ein co bo 
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is evident, not, only from Mens de 
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like. For a Gooſe going througt 
or other Door, be it never ( 
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hes in like Caſes. And this is ſufs 
to our Deſign, to have taken no- 


— - 


kſtrain'd or Proper Senſes. Wil et 


; * 


Fd 


a . * We. 
J f 
4: 1 * 
W A 
; l * * 
4 " 5 * * 


d or forward. So that it appears, 
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aſon of fray 12 A Fogg be 
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be upper Pa ticles ;of. 


lnce. there 18 90 m! A 
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will 'deſcend, the Particles fo 7 
thruſting gut of their” Places [ 
Particles, that are either 1 ap 
all, or Jeſs prefs'd z 9 
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A the Rſcent᷑ Ek or BY will he "a 1 
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43. Namely, if it be equally pre 
the upper Pärt of the Fluid, and Bi! » 
by any Thing elſe ſwimming a 1 
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*tain'its "horizontal "Sitttatjon a 
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in other Parts of it, thete it wil 
the Parts of it- which are leſs pie 
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ute AHEG, the Surface AB of We 
jill retain Ty 75 as being ons 

ually pre 
« Body EFIK ( 85 45 45 be li ohter _ 
te Air which takes up. the like the prod 
then the ſ id Body, and the Par- lu. 
che Flute! hdr it. will afcend, 
lepregate (of the Body IKEF and 
Parts EFHB of the Fluid ſo a- 
.) IH RK be of equal Weight 
Air, that takes: up the like Space 
for then the Surface AB will be 
peſs'd every where, both i in __ 


Body EFAB, (Fig. 46, ) be hea- 6. 
n the Air of a like Bulk, the e 
will ſwim in the Fluid, de- 5 0 
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itly, Ty ody be of the ſame 
9510 wi che ie Air, then it 
juſt to the very Top of the Flu- 


brepreſented, His: 44. according 
hat bas been ſajd, it is eafie to _ 
far ſeveral, Occorrences in Flü- 1977 - I 
00 ticularly in Water + 4 of wt nch ter rnd — le. 
remarkable or common ſhall be te no 
tice of, Hence then it is Laß ter Water, 
why we don't feel the Weight 

Bucket and the Water in it, 

e draw Water, till it begins | 
out of the Water. _ Nawely, 

ſuppoſi ing the Bucket with 
er in jt to be repreſented, 

7 0s it deing of the ſame 

+ Gra- 
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a Balance, And the fe 
2 5 the Bucket is 17 20 
urface AB. Where it, anf 
in it, coming Into the Air 101 m 
fically lighter. than, the Water of 
c. of the Bucket, the Air ca 
it, and ſo the Weight of it mal 
tain 4, then by Him that drop 
DUC ket, 
2 3 the ſame principles the 
why one cannotfathom the Dept 
Sex in ſome Places, is this: Bec 
the Plummet or Lead made uſe 
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this wax ſ Rd ihn 
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Bucket, if all of Wood, is much lighter; .! 
wiſe, the ſpecifick Lightneſs of the Wood d 
che ſpecifick Gravity of the Iron ahout the Bu 
9 an — with the Water, 
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chat ſuch a Quantity uf Line 16 * by 
45 that the, Weight of the Line 5 1 5 
| together 1g fo Sener than. the - 
of like Bulk ef Water, then the 
Plummer will ſink jo” deeper; 5 
equenti/ will. not ſue wech Ne den 
a thet Place. ch 904 
ung to the ſamet Prin ſoles We 11. 
Iy tell why ng Eiquor wit wim hy fone 
ther, or remain at Top with out —_— : 
fit de pour d on A 3 43. Oil others. Sg 
þ of Water; F +> Water inves 
Quickf Iver. ., , mbly, | becauſe 
ically lighter than Water; and 
gan - Quickſilver. 99 1 0 ; The * bs 1 
likewiſe it ceaſes to 1 a Wom 172. 
ta Ship, which has ſaild in the % ys 
s, has ſunk and been loſt in the eden . 
dealer of freſh Water ; — 1 . 
uſe Sea-water is much heavier '! 
b Water. And therefore though © 
vith its Burden was lighter than 
lk of Salt-water, and ſo was 
by the Salt-water i in the Sea, yet - 
avier than a like Bulk of freſh 
and therefore ſunk in the River. 
ous, that for the ſame Rea- 
Ship or Boat will draw more 
that is, though it does not fink 
un to the Bottom, yet will fink 
in n feln Water than f in Salt- wa- 
More- 
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3 fink but ſwim z becaufe 
nk the Air conta ind in its Hollow, 
5 — Whole, which is moch bit 
aan equal Bulk of Water. 
15, lt follows alſo, that's Body i 
A Body will lefs in Water than in Air, 
mee much as is the Weight of an eh 
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lis left Cn the Tube Preſſes C Tube. 
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f. And then no 1 
Tube, becauſe of che equal” 
n all parts of the Surface AB. 
15 to be noted, that the Weight 
ickſilvet CK is \equivalorieto the 
a Column of Air, ''\&tt&nded' 
Surface AB up to the Top" ot 
ſphere; '.and of the ſame Balis 
ter of the Tube CO. | 
is obſervable ( Fig. 50 that 17. 
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ugh the Quick-ſilver EF in the eb an 
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Tube d. (4 The Reaſon where 0 
thet :as;muth as the C Quickie 
more than the Quickſilver CI 


greater is the Baſis E than the 


” this being equal to the Baſi of 


linder EK, wherein the Quickii 


will be found to be juſt: ſo mn 
Quickſilver EF, by reaſon of 


Tobes EK and EG being Cy 


Equal. Height upon; the ſame By 


aw therefore Equal one to thi och 
tit is obvious that ſuppoſing the] 
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Quickſilver Cl in- the Tube Cl 
dently follows that as the 0 
Cl dos, equiponderate to a 

Air of the fame Baſis C, (ot 
filver EH (ot EG,) which is! 
ble Quantity, of Ci, do's but 
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E is the Double of the Baſis C. 
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xdicular to E, this Sole.) -, 
ith}ver do's not deſcend lower in 
be EK, and aſcend higher in the 
0. The Reaſon then is this, 
; mich as EH preſſes downwards 
un EF, ſo much 0's, the Force 
which (ariſes from the Preſſure of, 
on the other Parts of the Surface 
i) ſaſtains the Quickſilver in each 
preſs upwards more in the up- 
* in the oblique Tube; and 
the ſame Reaſon, 2s. becauſe 
fure, whether upward or. down- 
$in the Tube EK perpendicular, 
in the Tube EG it is oblique; 
fot not ſo great. Now the 
t E, which holds up the Quick- 
i the upright Tube, being as to 
0 moch greater than the Force at 
holds up the Quickſilver in the 
s the Weight of the Quick- 
the uprig ght Tube, is greater 
e Weight of the other ; it fol- 
ut the ſaid Force at E acting 
according to the Perpendicular 
able to ſaſtain the Quickſilver 
fright Tube, as is the ſame 
ling upwards accordin to the 
Line EF to ſuſtain t fame 
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ſel makes 
no Diffe- 


ryence as to: 


the Riſing 
the 
Hud. 


| fharp-headed KLB. as. it is-iv4 ＋ 


headed Tube -DERF, as much 
Quickſilver, as les: without the 
Cl, is. ſuſtain d not fo. much by le 
the Parts MT and Ns of the Tub ok 
Which axe under them, and no 


= put in the Ow * 


N | 
Wi Take. Moat any; | 
"any more in both Fabes „ it: 
Quicklilyer in both ubes ilk * 
equal Height. 8 

And the fame will Bold u 
ther Tube (or Veſſel), of a 
Shape: Namely, the Height of th 
filver will. be the fame in any 
it is in a Cylinder of the ſame 
and. Baſis with the Veſſel. II 
Inſtance, Fig. 51, the. Tu 


Quickſilver. is the fame, . -both {PU 


round-headed Tube DEHF, 


linder infcrib'd in the former 
or the Cylinder BLOp, circunſc 
bout the latter. For as. to the 


the Quickſilver is, properly of 
fuſtain d by C, than what lies vid 
Cylinder Cl. And conſequently n 
will be the ſame, as if the Quick 7 


b the th 1110 ed Fats 1k, 
0 od 2 5 
ole ti ſe as hi Nic in e one 750 
Er. Fot 10 to 910 much of the 
|, as allgtes 4 free Alcent frour 
ie AB, the Quickfilver will theres 
6 juſt eight Ct, for the ſame 
ls i will riſe'to the fame Height 
finder BLOP. As to the other 
"ihe Gd - Veſſel, where the 
er is Hindef' d by the' Sides of 
to riſe up to tlie Height Cr, 
ts is there wanting i in the Weight 
nwick-fffver, which is over the 
e ſubjacent Parts of the + | oper 


K. For althongh' the Sides of - _ 
| do not Preſs downwards as'a | 
Force, yet they keep the Quick - 

Im being thru Higher by the 

t preſſes upwards. And conſe- 

the ſeveral Parts of the Si des 
oord on as fo many .Impedi- 
ich are equivalent to the Weight 

ici QuickGlver, as would be 
between the reſpective Parts of 
and the Paraller't to I. And ſo 

e AB will be equally preſt all 

er the Veſſel B. 


e 5 "TR The 


nuch is. ſup ppt ty'd by the Sides ß 


2T. 
Why the 
Fluid riſes 
higher in 4 
Tube at the 


. So as to the (*) Barometer or 
of the Glaſs, the Quickſilver riſes and 
Wea. the Tube, as the Air is bes 
lighter, and ſo more or leſs p 
Quickſilver that is in the Well (n 

call'd) of the Barometer. And WM” " 

is agreed by all: but what it . *"* 
cauſes.the Air to be ſometimes 

/ ſometimes lighter, is not fo 
That the Vapours do not, (as 5 

been, commonly ſuppos d,) inen 
Gravity of the Air, ſeems mc 


— PYY 


(Ir is fo call'd as being a Meaſure e Mtb; 
Air, the Word gelgęss ſignifying Weight, un in | 


| 
' 


Meaſure, in the Greek Tongue, 


abc, 


F the Air, as in rainy Weather, 
he Air is lighteſt, as appears by 


ja the- Baron eter. And when the 
re in the middle Region'of the 
„ when the CIods ate high.) 


vr although” the Air be heavier 
is not becauſe. the Clouds are 


is heavy: For when the Air 
Earth is more denſe than uſual, 


$ many Vapours in the Air at a 
| are equal in Weight to three 
Mereury, for ſo much. we find 
y riſes or falls in the Weather- 


han Water, 
| * in the Ait at once ſo many 

38 are equal in Weight to a 
f Water of 42 Inches in Height, 
e Baſis is equal to the Surface 


8 Fp 


leon this Account : Nin that 
he Vapours are in the lower Re- 


ut the Clouds are high, becauſe 


becomes hea vier than the Va- . 
ich therefore muſt aſcend, and 
tle in that Region of the Air, 
of the ſame Gravity with them 
f the Vapours were the Cauſe 
ang the Air's Gravity, there 


ow Mercury is about 14 Times 
and conſequently 


lb; which is much more than 
in Rain, W whole Year. 


ng of the "Mejchry * (or Quick: 


not increaſe the Preſſure of the e 
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Fora whole Yeat foB Ak: dos: 


Veſſel ahove 14.07. ches high 
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% Fre, ige FRY | 
23. "The FR u, Ne 
The proba- heavier: 1955 Ting han te 
ofthe more prohabiy from. here 
aer Air on N Part of. e Earjby 
| alling sf when. t Air grows) MeaÞirr,.. 
i ET” proceeds from Windstis, Cor Fx 
2 Weather. the Wind, which 1 is nothing but: 
| & of Air, ſhould. 7 5 ee 
the Is ig movjd should de 
that Flacs Mopntaips . 4 
if two contrary Winds ſhould n 
the ſame Place; in, eicher Cale WW: 
will be. heaped up; in. dhe Midd to 
tonſequently there teins 1 10 
Gravity will be increagd- 
#foreſaid Circumſtances, r. . 
| not happen in any.  partigplar | 
then the Air which is over it, 
leſs in Quantity, and conſequg 
ter. Whence it is; probable, 
Winds are the Cauſes of *. rn 
the Airs Gravity, . - 
: ew, It was afore (5. 16.) ipti 10 
phon, oy - What has been ſaid in that fe 
Instrument Jowing Paragraphs cane 
3 or Quickſilver, halds true l 
| 3 Hh or g- reſpe& of other Fluids, Bot Wa 
| | pany deen 0 e we ber 
W 


— . ̃ — ˙¹m —²ÜwV-!l 


kap lan Thriugs us tre He- 
occur in common fe. On 
Aecbunt I Thall add hene the E-. 
of / the Effet of the Siphor; (or A 


wit ib mat vhich is Mid in Wes. 
fs wherein the ſaid Hctions 
tefroquenitly. cen by Unit be- 


Dehn f this Treatiſe; by the 


N Prindiptes uf Mechinitksto:ew- 


Ent N i* 'by: Nuo / &.. in 
. off : We or the Nks;) accot- 


e Preffare of the Alt upon 


ge will be thruſt u 
'till' the Weight 2 


erevf. comes 


light Ci. If therefore the Top 


e will riſe to the ſald Top of it; 
finding a vent or Paſſsge down 
t Leg DE of the Siphon, it will 


A&M 4) nuing; 


AB, intothe other nud I uf the 
pt tothe fail Surface. Abd 
wards in the 


way, and ſo run out at E; con- 
lo to do, the Cauſes Rill conti- | 


the forememtioned- PHdciples of 7 
r, of mote: partioutarly: uf) 
meln, It is teh cobvious, that 
2) che Air being ſuck d out tf 
don at Ell the Wine (ur other Li- 
the Veffel ABFG will 3 : 
the 


Squid zum with the Preſſure B“ 
mal Air, ſuppoſe tin it comes 


Siphon be not higher than I, = 


. 


i ? 


wing, *tillfthe: Veſſel äs einptied 
As to be obſerv' d, that 'the: Mo. 

tthe Siphon muſt be lower 4 

Mouth H. For elſe, E and H! 

qually preſs d by the Atmoſphete 

DH, and conſequently the Fluid 

Leg of equal Gravity, with the 

the other ; the Fluitl would i; 

Siphon, not moving one Way: 
4 other,” without: ſame other exten 
5 beſide the Air. And by Panty 
1 Fon, if DE be ſnorter than Dll 
the Fluid contain d in DE of les 

than that in DH, the Fluid 

not from H tõ E, but) from 

the Air coming up at E, and:t 
the Fluid forward. the contra 
This would happen, except zt! 
Siphon be ſo wide, as that the 
the Fluid. it ſelf deſcends in DE 
25. Proceed we next to explain o. 
The Me- chaniſm of à Common Pump ra. 
chanims - by the Principles of Hydreſii 
Pump, er- Handle KL being thruſt down, tf 
Fand. Gp is drawn upwards from E, ap» 
ttzher with it the Air that lies . it 
Wherefore the Water at the Be 

ing without the Hollow of- the 7 

A and. B preſs'd by the Air, bo be 8 

the Hollow of the Pump at (Ml 
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4 0 
— 
wi + 


Handle KL) being forced down- 
dos force alſo downwards the 


wn the Valve E. Wherefore the 


ve G of the Sucker FG, this be- 
only Way it ean make for it ſelf. 


being thruſt downwards again) 


out, other Water aſcending up in 
an while through D, (as afore,) 
be Sucker is drawn up. And thus 
ally, as long as the Handle is 


þ) F * 5 ag : N . . * 8 * 1 . 
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ill therefore aſcend from C . e 

inting open the Valve E, (hl 
| dill higher to the Bottom oft thlie 
i meeting with no Preſſure fm 


mo, and the Sucker F G (by lifting | 


under it between F and E, and 


by the Sucker z and having no 
downwards through E, it lifts up 


ater thus ariſing above the Sucker, 
wn by the Weight of the Water 
pon it, ſo that the Water cant 
ck that way again; and. the Han- | 


upwards ; where Fading an open 
-1t runs out at. the Mouth H of 


—— ici none th Geo Zo 4 — 
* +; 
—— 
” - 1 
2 


8 : n 2 - 1 
N * & A 7 
, 
8 " 
7 f * 
* 
7 4 - 
\ 
* 


I! 
We made (diſtance | Het werf the: Water 280 


% * bs 


ricks dich obſelꝰ dy but is by um 


Rated bark — mapu = a 
Suter s mod: p An dd 
ſathe Cauſes bein ches Tanga 
7 26. 4 At. is obvious: theft J hen 
Why ſore Hhdrof ariche Ade did doi f 


pump. el,; and rhe Vile: E. Gortk 
e Sncker vollen arinhe Tone 


.) muſt not db greater tnt 


ane, wheretorthe:Preflarer:of.qh 
Fuffirte nit to ati che Wutebuld q 
393 fend by Expeitence:to r 
Foot... Hence faok Wells, ab h 
Water iying fodcep, . that! ir 
mint be made, bathetie Lahe | 
Winter thin Thd atwrelaid- Al 
die Pawwp Hells, bur muſt ba M 
qu e. datt Havpubwir Water d 
| ___@Painp, . but by A Zacket and RG: 
237. At "nll wimolade this Chaptet 


The Tide Wewiag id thut i Rifing 
explain'd Aug of the :SavWatey, "5which! 
tyra; che „Ide, Candi which bs 


-ald 'Philoſophers, N 1 Know 0 
rably accounted: for,) may be n 
turally actoumed tor by the 
ples of Hydr ie,. after ſac 
wet as is . 2 4 60 _ 
werd. 


1.734 4 , 3 


ant: eee 8 
leon? 5g b 28. 
l the terxaqudeus Giobr, Which 7 the 
en the whey mes and where aire 75. 


lt Sens, . 81; (he paſſee aver 1 Pr frm + 
Wis ie preſſes: (uhoſe Patticios t 
1 phich are neut moder Ter, ẽjẽ © e | 
he! next; nodenreath, and ſa:cbe im | 
intermediate Air, and hereby nt 
he Water of waer dea. and in kawſts uk. 
1 Water to riſa, an each; 8ide>bf | 
att of the dea Which dies under her 

that is, toward the North an 
Barts of the Word. Henen taunus 

re in the nonthern Parts of i the 
the Tide always comes from tbe 
becauſe the Moon's Orbit n 
And on the lite Aoconnt, re 
ones from-the North, to: thaſe - 
in the ſouthern Party: of the 
becauſe; the Moons Orbit n 
of them. Attd:henee{it-s evident 
hat the Tide avuf: come ſo much 
or later to any Place, as it- lies 
r-lefs Giſtant from the TFropicks, 5 
Trac of the) Son aich ie under . Or __ 
dns Orbit. 8 

Tide, being dun bed byrebe 2 85 

of the Moon, it plainly fallows, 2 


cauſe the Moon comes every Day 2 every 1 


Meridian of my. Place ſiſty Vai, he 
ater than the Day before; there: 15 


Tide like wiſe m lr fall' auit fifty the Dy 
; _ . Ae, 


a 30. Allo, becauſe the Mook ö d. 


| Chai 


The Young 4 


Mitintes later every Day, org 
before, in s of ab þ . 
Place. een ee 


* 


Why the in coming from the Horizon df 
— Place to its Meridian, therefoys (if 
ming in, vious, that) the Tide muſt pe fix 
and ix coming in. And in like matiner 
ing out. the Moon 1s fix Hours in going r 
Meridian to the Horizon of any! 
therefore the Tide muſt be the! 

Time in going out.” Where it h; 

ous, that às the Preſſure of the 
begins in reſpect of any particuta 

ſo ſoon as ſhe comes to its Horiz 

her Preſſuro continually increaſes! 

comes to the Meridian of that Pla 
conſequently the Tide riſes til 

and higher, till ſhe comes to th 
Meridian. Which as: the Moon 
again, ſo her Preffure decreaſa 
conſequently the T ide dul, lon 
lower. 
31. Moreover it being een 
Wh the Laws of Staticks, (as is found byl 
— riments.) for heavy Bodies to git 


2. ſo much more, as they are nearer! 


Ful of the Center of the Earth; hence the Rt 
Aon, thes why the Tides. are Bigger at thi 
N and Full Moons, than at the — 
the Monch, is eafily to be aſſign d; name! 4 
Moons being at her Change 
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in it is obſerv'd; that as the Tides 8 
Chunge and Full of the Moon are % be 8 
\ than' at any other Time of tlie h ch , 
1; ſo the Tides at the Change and and Pull of ; 
me Moon about the Equinox's e n, 

| HR Wor Ul ot end ef about tbe 
ver, than thoſe at ahy other Time E 
Year, Which may be accounted are bigger, 
| the-Moon's being then over the %, & 
Part of the Ocean, which is un- f che Tear: | 
e Celeſtial Equator; and conſe- . 
by its Preſſure thereon making 
t Quantity of Water recede to 
ide, viz, Northward and South- 
han when ſhe preſſes on one Side 
Equator, and ſo not in the Middle 
Ocean. e Fr po A 
mains to be obſerv'd, that it is 33 
table (+) by the Principles of N BE 
that the Moon -do's cauſe (the Tides in 
well, or in one Word) the Tide, ev» | 
in that Part of the Sea which 2 
ver, but alſo in the Part oppoſite 


And hence it comes to paſs, 


nn. Att 


as would have a more accurate Account of the 
him conſule Newton's Phyſ. Aatbem. Lib. + 

37, and Numb. 16. of the Philoſoph. Tranſat. 
3 414llo Gregory's Aſtron. Yhyſ. and Ceom. Lib. 
have here contented my ſelf with a more 
Wt, as being more Eaſy to be under- 


that 


Time the Moen gbing from 
dian, returns to: i again 


; — 


while ſhe is in the lower 


cluding. Mechanics, Stand 
22 pro _ fo calle 


that thete be twalTides evi 
five Hours; namely, becanll 


cauſes: one Tide, = 
r Hemiſphere, and not 
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muck. f Mechanicks ö (in gene 


en of'th 


al. 


. * * . 
{ +: . LY 103 MY 9 
* * 


"yp 4 i \ ©, * 220 
— 
* , „ IS one * * 
4 


* 


1 


L 
— if 0 
'W is 
_ 
* \ 4 ++ 4% ff 
a N wt 
5 + my » * 
* * * = 


4 


. wif 


's ; * K 
89 
* 
.* 
| 
n 
10 
* 
4 ' 


+ 
” 
: j 
. - 0 
0 0 . , - Ir > » 


. 
o o 


* 

N 
n 
Ly 4 


a 
A . 
* 


x 


ABLE 
Wa 


— 


—— — * 
8 


i ; ! 
. 9 * i . . 2 — f 
| , *. 1 
— ' * , $ 4 4 
1 g 5 . 15 
8 aq Pl G 4 
* 9 - f 
% Oi 
2 , . 4 J 1 24 
* 4 
& © # * f f 0 
* # * A 
1 „* % 6 
P 5 — 4 * 
: , + at 
, fy : / - 1 ? 
. 133 


1 
. % : 
/ * - 
Q. + ; he 
4 „ 
* 9 I 
— 7 
8 i . 
- ; j / 7 5 
. * 4 e 0 


£44 


. 
* 
-4- 


» 
P 
—— 


} 


cn. OR —ũ——3 — 


- 
- 
\ 
* 
0 


e e om * . 


* 
ny 88 
v 


Lo —— ons a 


de þ £-\ 


? 
- 
a 


0 00<0<Jo ver 


* 
*X 


— 


OW — — — 


| 


nee Tabs 7. 75 5 
— eee . * TRA. 


2 5 


Tx 
* 0 5 $2.4 Us 
[Ye 0 0 
3 8 A « \ 3% 2 * 
5.0 3 ; 
* . 
Feg. 6 
— = 2 * 2 4 
f 
— 
* E * 3 


%, : 
—— 22 4 


262„„%%%%„%6„%.[́. —— 56220 6 „ „% „% „„ „% „„ „%%% „„ „„ „ „ „6% „ 


8 


25 050090 
- 


Pp 


- 


: OD Ag. 71 5 5 2.3% 


* at A. 4 4 
9 * 


7 Tg wn 1 7 


2 


a 


1 
1 


7 
o 
* 
o 
- 
2 * 
V 
Ll 
o 
\ 
* 
. 
£ = * 
r 
* 
. 
' - 
"#F 
1 
5 
£ \ 6 » 
hm 4 we 24 er eras — 


Ay 


T 
{| 
vl 


| 
1 


| 


A = 
Aa 


10 


| 


v 
lll 


| | 
l 


— ꝶͥ —ͤ—õ—*ẽ 2 


y * * » ab 
7 $306 4 rare 3 eco yi ary ei aids 
+ . b * 57 « 


| 
[ 


Ted | 
A 1 


Io 


vx 
: 


ans whe, wt — + 
* 1 * 


4 44% . 


** 


Wh þ 
* 5 


o 


. 
» 
. — 
* . 
— > 
. P 
1 - 
. 5 . 
. % 
4 _ — 1 * 
1 
S * 
j 4 
. 
1 . 
% , 
- 
* 
. * — 
7 * 
* 
* * * 
* bs. * 
R — 
* 
- 
— Py 
/ - 4% 
* — 
. 
— 
. 
- os 
« 
* 
1 
n — La 


* 


Nen 


— — 


.B 


' 


B 


—— — 


„ „„ „ „ „ 0e %% ¼õ 


> a> 


4 


1 ” 


ea eee 


7 . 


A age „ „„ 46 


. 


—- 


EE —— IE 


lng 


— 4” ae 


OED 2 O——_—_— 


\ + eee 


. 


= 8 #1 i 


8 * * 8. 10 
e 


N = * wy 88 ; * 


6 - ” 
Ben, f > tov" 8 1 * 
— ">. : 
, . 
. 


U 
ele ; 


5% 8 0 9 


— EE - — - 4 "as — 


© <$24g4001 


4 


| 


o 


1 
17 


4 
r 
. rg gen, 
Fa IR OAT IT 
mT X 


— . * bl : * 
„ 
* 


———K«õ„Iti K —— 2 D x 


* 


Vw 


* 
H L. 
2 * 
; - . op : 5 — 
7.7 
| ;p g 
ö | of a r . 
6 — JK 
F 3 
0 7 5 8 
: 6 LE 
: f 
Fig. 41 
#. : 
. 3 : 


o 


FE 


% 
© $00 04c0*+0 „„ „„ „„ 


1 


Dns ER — 4 
AE IE 


SY 
1. 
Ser * * 1 - 
3 
x 
i * 
* 
- 
- 
1 
1 
4 3 
3 
% 
„ — 
*s - 
Ti 
* 
* 
— 
- 
* 
d 
5 


. 
— 
* 


— 


— 
2 
— 
| 
i 
F. 
* 
; 
* 

| , 
ll 
j 

* 
. 


* 


* ee * 
n 


« 


6 $$$4/04600 


0040006 000000080 


— 


©0000 4000008 sS 


93222 2%%%% . 660 0000009 bY 4 . 
þ 4 * . 
2 * 
8 * 2 
; | d . 
, 8 5 #+ 
B To ge | 
. _ F 4 * 4 to 
, —— * 
* \ ” 
— Figs 


7. noun 00,9940 


2 


ee " 
«ot! $44 


lf 


$9.1 are Oe 


-/ N 7 F — 8 1 TY” - 5 
bs. " 4 
— 2 0 — . 
# 
: 8 
. © * bo F 1 4 4 : ; 
— — — — * 8 7 8 . 'S I 
4 * ” £ : N a 
5 a * 
* 
_ - 5 , MM 
. 4 ” N 
7 . ; 
5 * 75 
- - "7 
* b 
3 % 
2 * ** 4 WEI 3 8 
4 „ 
* - — ö 5 
I * 
a — 0 
ak PAR — > >. = 
— — — — 
5 - 
* . - 
* » bf 
. * * = 
— 
- * 8 : 
5 
5 — 
* 
ao 
.* 
. — | 3 
- — 
_ 8 
& 
= 8 _ 
- Po 5 
. 
o * 
0 \ 
- 
” \ 
. * e 
» 
» 
* — 
. 4 4 
. * 
.* * 
* 
. 1 * - 
" / 
* 
v = a * 4 — 
1 6 2 %% „%,— nᷣ4ã —ç—ffEf²me 09050 cc0s 
5 
„ 4 % Y 
EN * . 
” © / 
1 
4 * \ 
0 2 * 
7%. & 
- - 
o 
o 
* 5 
s 5 
. 
„ —— g 
* 
0 
o 
> - 
5 
. i 
* ” 
.. [1 g 5 
„ | 
.: 


— MC; 


MARINE AYR WHY ee eee en 


4 


eee AR 


4 


2 
— 
2 
8 
$3- 
7 
ol 


1 , » N 
* 4 2 * ny 8 1 a 
_ 
. 
oe — 


THE 


PTICKS 


CONTAINING 


* and Fenſ 3 


EDWARD WELLS, D. D. 


wa | 


$9028 
TTY 
KL 
LONDON, 


* James Knapton, at the Crown 
8 Pars 1713. 


\ 


| bung Gentleman I 


more Uſeful and Eaſy 
ard TS of 0 ticks, more| | 
properly ſo called, of C atoptricks, 


| tor of Cotes bach in Leiceſter- 4 


ö . 


* 


= q | 
7 . 1 3 i | "=j 
pa . = 4 ; 4 0 4 — © 6 . ; _ b 
. bs 5 5 = Fe; 4 x at . - 5 -- , Ss « : * ft 1 7 4 * 4 
— : 1 . 6 _ . * . * 898 3 v. AE”. : 
« : - 7 „ - 2 5 : w 4 * i 3 5 * = = 759 N 1 - A 2 = F — 4 EN 25 
— > * Py 2 — * . * x wy - . . PI 4 1 * A * => = aa "a4 db. £4. N 1 * <4 "FE NJ - PY 42 PE 
. — 2 - - 4 1 12 2 2 "x 1 * - > — : 4 4 72 i 2 42 2 15 a> q ld. 75. 4 TER ö 2 — * 7 . 2. 
4 » "Sas 32 2 * "Os - 2 - i — > s i 1 ES.” — —— —— = — 12 — 2 r 3 1 . — — * — 1 A * I = 7 8 
— IS E a b =_ — 
1 = y | | 3 a ; 8 . — _—_ — 8 8 * — — — gg . = * . — | — = — 
— 8 — NE — I pic — 8 4 — 83 93 X G n 


* wh © * 4 ” 
, bly 
” * 1 * * 
* * 1 - $4 * 
1 «> . * 
r WAIST 4 lp 4 „ 
4 * I — 
* 4 E * 
* CON, Yu” AE WW ee eee 
* D * 
* 
„ * CY / 
* 
2 R 
0 
＋ . 
* : 8 bd * 
- ++ . * . 
(oY — 
. - 
* 
U * 
> % 
” * 
„ * 
N by *4 * 1 
* 
U v @ © 
a 7 
+ c 
** F 
' #8 a > 
: . 
1 
4 , 
* 
x 
% 
* 
\ * 
. 
+ * 4 
* 
* 
* 
* 1 1 
* 
* 
* * 
i * 
* . 5 
: S 
U 
* 
g * 
* ' 
) 
x 
l 
Z 
F y 
* 
| * g } 
—_ | 
, 
7 * * 
; 1 
- 
4 
* 
x 
U * 
* 
' * 
1 * 
- i 4 
l i 
GA 
* 
. * 
P . 
* 
* 7 9 » 0 * g 
* 
= A 
\ 
= 
* 
* 
. 1 9 4 * 


N. or. Sight ig tbs 
moi} uſoful and pleaſant - 
Senſation of the Body, fo _ 
ticks muſt conſequently be 
woeful and pleaſant, as not 
aplaining the Manner of 
Won in 2 Geometrical Way, 
% by the ſame Principles 
ing how to ſupply or re- 
" "airs rage of 
cht, by the Help of pro- 
1 ſuch 3 
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tacles, Microſcopes, T. 
—A ͤ 
Add bereto, that to ibi 
ence is owing the Inventic 
| ſeveral Inſtruments, which 
to pleaſe and divert the . 
by curious and ſurprixing 
rations ; ſuch as are the I 
Chamber, the Magick-l 
tern, . All which are 
counted for in the fol 
Treatiſe, e 
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of Opticks in general, 


HE Word Opricke, as it lite= 1. 
rally ſignifies in the Greek Opticks it 
Tongue any Thing that relates 24, 
to the Sight; ſo in its largeſt 
tation it is uſed by the Learned, to 

the whole Compaſs of Science or 

kdge (Phyſical as well as Mathe- 

) relating to Viſion or Sight. 
ton agreed by the Learned, that 3. 
$caus'd by the Eye's receiving in- 0pricks 
ys, which iflue from the Obje&t 2 h 
Theſe Rays, if they. paſs from the vt! 

lo the Eye through a Medium all 

| F 2) along 


The Toung Gentlemay'; 
along of the ſame Nature, diffuſe 
_ ſelves all along after 
right (becauſe the ſhorteſt) Lines 
this Sort of Viſion is call'd Dire# 
and the Word Opricks;is taken in 
reſtrain'd Senſe, to denote that 
E * Opticks in general, which treats 0 
Viſion: * M AA TAKIN 


3. Tf the Rays come not direct. 
| afk: the Objeds to the Eye, but fall f 
| what On ſome impenetrable Body, x 
| thence reflected or beaten back 
| "Eye, them the Viſton-iv-eelled N 
ſion ; and not the Object it ſelf, 

| Image is ſeen. A rough Surface ſc 

| | and ſcatters the Rays, that they 
no Image at all, or at, beſt but 3 
5 rfe& Image, of the Obje@ ; an 
ore thoſe Bodies, which are car 
being moſt poliſh'd, or made mol! 

| make the beſt Reflexion. Such 
| us d therefore now-a- days for 
glaſſes; but Glaſs being of it ſe 

| Cc or tranſparent, there is uſvall 
the Back-fide of Looking-glaſſes 
ſilver to render it impenetrablc 
Rays. Before Looking glaſſes 
vented, the Ancients made uſe ol 
Metal; and ſuch a Piece of Met 
uſe of to ſee one's ſelf in, the 0 

| led KdmrTgoy 3 and from thence 
of Opticks in general, which 
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» of Cato 15 4 > I 
th 10 of the vice 
f different: 1217 5 
other, then each Ri 
lor broken in one Me 
nit Line: wherein I A 1010 it ſel 
other Media 3 W ence this i is cal- 
bed Vigo. Thus 4 Ray paſſing 
(Water into the Air appears refrac- 
je, broken or bent, from that right 
made in the Water. And becauſe 
pyledge of refracted Viſion is moſt 
in order to the, making of Teleſ- 
add uch bther [Inſtruments z by 
ythrough which, Objects are more 
ſeen 3. het chat Patt of Opticks 
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al, ie treats. of Wy 1000 vi- 
diting u ue by the Name of Djop- 
Alert, Deir N tap able Tf ; 


gin the G Gr . 1 e an In- 
Ade or i look Cann dd | 
the Erection parts cf o pticks 85 
ral, ma) de added Per pete, or fer — 
tof repreſenting viſible Objects in — 
it, ; Joſt as they appear to the 
This Art. is ſo call d, becauſe 
Rue is to be ſuppos'd between the 
ad the Obje&, and tranſparent 
the Obje@ may be ſeen through 
ue Word erſpicere in the Latin 
& F 3) 
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Tenge ſignifying to 4 0 .tbrobgh a 
| I (ha)l ſpeak of each of th Ws 
BY 00 ſeyeral Parts of Opticks, fo 
LEN br requiſite, to "the FD 11 5 this 
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1. 4 Radiant is whatever Fene 
Rays from its ſeveral Points. He 
only the Object, ſuppoſe a Car 

called the Radiant; 3 1 alſo its 
ſuppoſe the Image of A CARY 
Glaſs, is er ſo M 


fiks and u iert. "aha 


# + $ q'+ 


je& may be ande 7 the 
a ſecond Radiant ; the Image of 
Image, by the Name of the thin 
ant, and ſo on ; that which is | 
| the Ele bing always diſting 


4 OY Opricks.- * 4 8 N 
there are inany Images) by the 
or the laff Radiant.. of EAT Thi s 
pralle! Rays are ſuch, as keep all 
zit an equal Diſtenes one from the 
ar ee e Is 
Dverging Rays are ſuch, as being 
red both Ways, concur or meet in 
int that Way, which is contrary 
i Motion, Thus Fig. 10, the Rays 
4B, and AF, which are ſuppos d to 
om A, are diverging Rays. 
(merging Rays are ſuch! as being 
1rd both Ways, concur the fame 
hey move. Thus Fig. 15, the Rays 
0B, and HF, which are conceiv d 
he toward 4; are converging Rays. 
B. Paralleliſm, Divergency, and 
mency are tobe underſtood of Rays 
kane Points: i 35 1519 5H 5 
The Focus is that Point, where the 
of the ſame. Point being produced 
Thus Fig. 10, A is the Focns of 
nerging Rays AD, AB, and AF z 
is the Focus of the converging. 
ED, OB, and HF. Whence it is 
n, that the Focus of parallel Rays 
e conceiv'd to be at an #3nfirite Di- 
Le, at ſo great a Diſtànce, as that 
15s of the ſame Point, though they 
idly diverging or converging, yet 
r or converge ſo very little, (at 
Ireſpet of that Length and Porti- 
(4 al 
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on of chem, wherein they are cohſi 
as that they may be loo d upon 
riNehon7 = 1 »%6 Yiph 5 and 

| 6. The Angle of Treidence'is; nat 
and ſo properly the Angle ABC ( 
Eo compiehended between the-incidet 
. AB and the Surface BG w,hich dt (i 
or) falls upon. But the Angle Ab 

ing always the Complement of t. 

gle ABP to a Right; and becauſ 

is to be prov'd of the Angle AB. 

| be primarily, and ſo; more eaſily. 

of the Angle ABP, hence for Cony 

cy fake Writers of Opticks do Mine 
take ABP for the Angle of Ind 

and #greeably define: it to be the 
comprehended under the incide 
AB,” anda right Line PB perpen 
to B the Point of Incidence. Ag 
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allo here, i hs 50 
Re, - A Reflex Angle is that. wi 
comprehended under the reflex! 
and the foreſaid Perpendicular F 
the Angle EBP Fig. 8: Thouyl 
properly or naturally EBG be th ng 
of Reflexion ö per 
8. A Nefracted Angle is that, whe | 
eomprehended under the refrad ef 
BG and the Perpendicular KFT Mex. 
( Fig. a0.) vir. the Angle GBF. n 6: 
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Kenner Reflection or ine 


pnſquently both the reflecting Sur- 
I (Fig. 8)._and the refracting Sur- 
10 (Fig. 20.) are ſtiled inflecting 
„ And a a feflected Ray BE 
0) and a refracked Ray BG (Fig. Od) 
I rehended ef * NR K in. 
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AXIOMS. 


\Ray of Light falling 1 
n an inflecting Surface, either goes 
din a right Line, or is reflected in- 
elk. Thus ( Fig. 9.) the Ray AC 
E conceiv'd as reflected by the re- 
Surface BY into it ſelf. -Andithe 
Dp (Fig) 70.24.) is to be conceiv'd to 
ard beyond the refringent Sur- 
Win a right Line DE or DN. 
The lnflection of any Ray is per- 
in a Surface perpendicular to the 
by Surface. Thus (Fig. 8-) the Ray 
tellected into BE in the Surface 
erpendicular to the reflecting Sur- 
And likewiſe (Fig. 2s) the Ray 
| refracted | into BG in the Sur- 
ND perpendicular to the re- 
it Surface BD. And note, that 


i Surface whe ein any Ra) is in- 
X 7 lected, 


| ame Point O, it follows that tl 
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"7 . E Eye is-alnays. 4 
BY Center of Its! own. Sphere 
5 Gon, FEY 
Demonſtration. At whit. Diſt 1 
ever, ſuppoſe Os, the Eye O can 
Way, it is ſelf. evident, that bs 
Eye, if by no means hinder d, ry 
the ſame Diſtance. any other Wa 
towards b it can ſee at the Diſtant 
towards c at the Diſtance Oe, 
quite round. Wherefore the ſeve 
ſtances Oe, Ob, Oc, Sec. beige 
to the other, and all proceeding 


the Rays of a Circle, whoſe Cent n a: 
and Circumference abedeſzb. Wh 
fo it follows, that the ſaid right! 

Ob, Oe, cee. are the * like 


lern, 
tthan 


been by the ag of th 
4 "qd Circle 


Djameters, fp e © 5 11 
d conſequent! "the O the 


k the Center of the faid 8 Sphere." 5 | 
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* . As it is ; evidetit om: 8 


lid, that, coulck the Eye be placed 
:it might ſee ever if (48 Pace, 
| would® then fal h 
{ repreſent an entir rele z foi 
n, that by the Ih Sofitton? f 

] the Sous or pots of 5 | 
, even when the Eye has m 
is equa] but 1 to ad Hewifſf Bore 
h, ſuppoſing ae to repreſept t 
rice of the Earth w FO het 
d, the Extent of actual Viſio on v0 
al to the Hemiſph n 

If denoting the, Horizon or tl 
y of the, Sight downwards,” -* 

2. From this Theorem it folldin 
hat whatever Portion of the Hea- 
(whether All abede, or only Part 


114. or be, &) 1 is feen by us." it 
2 2 Portion of the concave: Sar. 
iophers. 


V z. Becauſe the” Sun and: Moor 
rs are beyond the Extent of 
ſilon, and conſequently the Eye | 
lern, how far one is more diſtant 
tthan the other ; hence it comes to 
* paſs, 
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dire& Vi on, ly ts The it wi 
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dere Gi ts at ont View (l. at EE. | 
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oſs ' Rays fall Wahn the Gom- | 

11 1 9 75 ts 2 Ane e, | 

he r it ts Pl pil," ee erl- Awg [ 
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4 Mee att e | 

Wer it is evident from bel bote | 

pupil 0: bat wollat falls' wah N 
teifele DHE; whoſe Center 1 S. 


joking a Ray t6'pafs-along'ED 
incter of the Semfcircle, it WII 
r the Pupil O, and not enter f. 
mſequently y al Rays falling with- 
— Semicifels- Will much- lets 
te Pupil... g => 
| Rays of Fur 2 welt as other „ 
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whether natural — ha- [| 
greater or leſs. Force, as theyiave | 
more oblique, it follows thatsfuch 

i paſs through the vary Middle of 
{ſnicircle DHE, are af moſt Efficacy | 


ing Viſion, as entring the Pupil of 
perpendicularly; and conſequent- 
s perpendiculatly upon the Reti- 
de — * tlie Eye. * 
Sw 4} 
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The 12 dba. f 
- the Image of the Object A y 
painted} imo; lively oo iſing 
the Retina. The Image 
the Objects B and! 1 will he pain 
Jivglgand:diftiad than the oFhritier 
-84;033 being made hy obliqueRa 
elke Jively; und diſtindꝭ in;reſpett; 
another, 8 bring made by 31 
;Qblique : and mots 
and diſtinct than the. -Images 37.6 
the; ObjedsiG and: E, becauſe. th 
Bind Gg are leſa obli ique thay 0 | 
-Qcand Ei Oi 3 21 * 9276 
fi 2 Goboh, - Agrecabl y e 
Experience, that we ſce. ae d 
fue Obĩecte, ag C ceteris paribus 
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Account it is, that, in all the 
Parts of Opticks largely fo.calle 

cipal Regard is to be had-to. ſud pez 
8 Renger the Eye perpendicularly 6 t 


.THEOREM I. 
"fin Obe appears greater or Wiſn 
cording as it i ſeen under a greate tio 
Angle. of th 
Demonſt. Let the Lines AB and x gr. 
they are 2 _ nal Length, ſo) n rope 


two Objects of equal Bigneſs. WWD, 
dent — the Angle AOB, unde ita. 


is ſeen the Object AB, is 'only3 lng 
the * COD, under I 1 


en 


10 12 BO being extended Se- 


il reſpectively 
ef che! Retina in :the,{Bor- 


upon the Points e andi eff the 
hence it follows, - thatab:the 
f the Object. AB will be. ſo much 


m equal Bigneſs i in reality) as the 


: I: e + OL 1 5734 v3.4 ? 


een the ſame two Objects A 


ſaid Objects is greater or leſs ; 
tecauſe the Diftance AB between 
two As gh is ſeen under an An- 
tionably greater or leſs, as the 
of the Eye from the ſaid Objects 


Foportivnably greater, than the 
as the Diſtance,OD, is leſs 


1s WS will rer ſo much in pro- 


* 


/e Pupil; of the Exe ODC 
upon the Points 


the Eye z and likewiſe che RAS | 
100 beingextended. beyond-OQ, 


ation leſs than the Image dof = 
5 CD, that is, the Ohe RB 
ar to a Spectator ſo much feſs 

Object CD, (though theycbe 
08 is leſs than the Angle COD: : 
3 it appears, why-the-DiC- Fk. 4a. 


ears to be greater or lefs, ac- 
$ the Diſtance of the Spoctator 


greater; that is, the Angle 


lance ED. And confequent- | 
ling to this. Theorem: III.) the 
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come the lower Point & of the fi 


and the tower PoittB of the 1 
will become the upper Point bof| 


Point C, which being: perpetidic 


The Tonk — 
\pehtion greater to a 'Spetitor g ) 
AGE: SUA pid. Oc baging 
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Fit | 203 Ya il 
The Kb of an Object being a. 
through a narrow Hole; do tiere 
one tte other, ſo that tea 
bythe faid croſs Rays wle zun 8 
tolpect of its Obiect. 
'\>Deevorft, The NA 42 p ib 
the Point A of thEObjett or At 
being (iti direct Ven) "4 1h 
and fo Hkewiſe the Ray Bb, "th 
croſs one the other, 'Bolng extef 
vond the Hele 6. And ther 
upper Paint & of the Arrow AY 


ab. And the like will held as to allt 
mediate Points, (entept the ver 


a right Line with O, its Image: 
wiſe be the middle Point of t 
46) and conſ equently the Ima 
be inverted in reſpeat of its Y 
Q E. D. | 
Schol. 1. Agrerable hereto e R 


ments of this Nature. Namely, * 


being darken'd by putting dom of 


Window.ſhuts, and à ſmall H th: 
made with a mon Giniblet Inſp 


OA, * 
* 25 * 7 


£Y Y 


E 
for before the Hole by 
* Caſemene f be the "Wee 


| their- Rays wilt bels chtouch 
ble, will appear upon à Sheet of 
ſprper, held on the Infide overa- 
the Hole, in an inverted Manner 
g to this Thedrem. And the 
the Paper is held to the Hole, fo 
als will the mage be z becauſe as 
bs as the Rays Ae and BY are ex- 
beyond O the Hole or Point of 
ting, ſo much leſs is the Diſ- 
tween them: Namely, the Diſ- 
is leſs than the Diſtance ab, and 
ently the Image of the C Gbject 
the Arrow) AB will appear leſs 
aper held at the Diſtance cd from 
rs the Paper | be er at tue 


Id the fame has How) 50 * 
ents made for this Purpe 1 
d in reſpe& of the Eyè it elk. 
by as it were a ſmall dack Cham- 
which are let paſs thtbugh the 
de Rays of outward. Objects, 
int their Images on the Retina in 
im of the Eye, agreeably. ee 
that is, in an averted M lan- 
ſalpect * 585 Objed. As is il- 
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luſtrated 
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1 Algen, 6, which q 
«„ having ondts hinder Pera little 
eeeach of its Coats or te 
von come to the vitreous Hu 
[ Candle being held before the-Ey 
1 Piece of white Paper being apply 
ainder Part prepared Ty wy 
5 the Image of the Candle has be 
| to be made on the ſaid-Paper | 
Y verted Manner 3 All other Ray 
| being kept from falling on the 
=. dark ning the Room Where the 
3H ment was made. Concerning wt 
ſhall he ſaid in Chapter IV, f. 
as the: Rays paſſing through the 
of the Eye are refracted, and co 
ly it is requiſite to. underſtand 
of Refraction, before we can u 
aright, how Viſion i is caus d in 
And for the ſame. Reaſon I c 
| faying: any thing of-the Uſe of 
Glaſſes in the Hole. to a dat 
ber, for: rendring the Images T 
and diſtinct. 5 © 
3. I ſhall add here (as being 
ve for the clearer Underſtandir 
has been or ſhall be ſaid in thi 
of Opticks) a Deſcription oft 
Parts of an Eye, repreſente 
where A denotes the Can tee 
B the Vi SEYCOMS, - er the Aqueos 
ee Toes, 3 3 the Retn 
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ulld in One Word the 
mins only to obſerve furt. 
Lit not all the Particulars « t. 
in this Chapter; belon 
ſion alone, but are applic: 

rd and refracted Viſion 
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Ray AB of Lig ht be 
b Surface GC. the A 
n will be equal tothe Angle: BA 


1 


4 
Ce, 7 ' 4 - * 
Ce, - Is 


} Drew BP, and alſo AC; b per- 
lar to GC. The Medium OCds 
pos d homogeneous to (i. e. of 
ae Nature with) the Medium 

3 2). EBC D, 
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EBCD, it follows that all the iy 
prehended between AB and A0 


Line BC, were they net hlnderdi 


right Line AB being continued toy 


fore in the Diſtance BE=Be, tl 


conſequently the Figure BCDE 
all Reſpects like and equal to the 


fore, if from the equal Angles 


—— — — CCCLE_—_—_ - —— —— — - 


which take up or ſpread all over th 
the reflecting Plane) from paſſiy 


the Medium GCde, would therein 
themſelves after the fame Manner 
the other Medium EBCD, that 


AC to d,) at the Diſtance Be they 
diffuſe or fpread themſelves all 0 
And whereas the reflecting Plane } 
neither increaſe nor diminiſh the 
ing of the Rays, but only turn 
back into the ſame Medium they 
afore ; hence it is obvious, that: 
Reflection the Rays; will ſpread 
ſelves in the ſame Manner, as they 
have ſpread, had they not fell uf 
Surface GC, but (that being re 
gone on in the ſame homogeneou 
um. But in that Caſe, at the l 
Be, the Rays would (as is afore 
ſpread themſelves all over ed. 


ſpread themſelves all over DE. 
BCde ; and indeed is no other ; 
Figure BCde reflected, or turn'd 3 
it were) half round upon BC. 


- 


| add * ar Ty 
here be taken away the right Angles 
nd pBC, there will remainithe An- 
W and eBp equal one to the other. 
Aeby. Aherefore wah 


0. 5 
1 155 = Avgles EBG 35 
(hich, as has been Deſm d and 7 
t are more properly call'd the 
of Incidence, and Reflection) are 
ane to the other. Namely, be- 
BG PBC, and PBE=PBA,,. 
fe (PBG—PBE— JEBG= =(PBC. 
ABC. - AED 1 
2, If the 3 Ray BE Ya taken 
locident. then the incident Ray 
Faire, hn ON 
2. If the Anele PBE=PBA, or: 
CBA, then BE is the Reer of; 


| What hs been prov? d 2s. to 4 
g Plane GC, the ſame holds good 
iet of any reflecting ee Sur- 
For the Inclination or Directi- 
te Curve, at B the Point of In- 
isthe-ſat with the Inclination, 
Mane DE tf 
trefore the Reflection following 


the Inclination, will be the ſame, 
it be ſuppos'd to be made by. B 


nicle of th Curve Surface PBQ, 
ie Plain DBE. And the ſame 


Nod as to e Surfaces. 


at touches it there. 
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1. 10. At what Diſtance ca 1 Objed 
| placed. before a reflecting Pac 
. ther of Metal or Glaſs, Se.) i 
"þ ſame Diſtance Ce will 4 the In: 
the Object appear behind the ſaid 
ting Plane, each Diſtance CA and 
ing! meaſut'd 1 upon one and the far 
3 to the ſaid Plane, vis 

r 
: Demonſt. Let AD, AB, * 
Rays proceeding from the 'Object 
ny Point of the Object) A; bay 
50, and FH be their reſt 
Rays. - It is evident, that t eb 5 
tended beyond CF 6. e. e. behind! 
flecting Plane) will all meet in i, 
, _ thetefofe will be the Focus of t 
Rays, and conſequently the Place 
A the Image of 4 will appear. But n 
ngle DC EDF, and EDF 
Theorem 1. of this Chapter J 
| fore DC ADC, And becauſe 
1 Triangles ACD and 400, the 
| A bc, and alſo ACD 


yery ſame Manner may it be 
that in the other "Triangles, A 


B, as alſo ACF and Ch, 


the Side ED is common to both — 
gles, therefore CA=Ca. And a ale 
[LF 


TI "1 IT 


of 0 ay, Point in .th Ob 
Mr: of all) 5 = 


| pl tothe neden the Image 
D. „ egi! 82 
. Hence it follows, that fappo+ 
reflex Ray OB to be that which 
pthe Eye-plac'd at O, thongh all, 
of the Looking-glaſs or other re- 
plane, of be cover d, (or taken 
but the Part B, yet the Image 4 
en by the Eye 3 whereas if, the 
bs hid, and all the reſt unceve- 
0 rung can't be ſcen byrthe Eye 


4 \ &= 75 
1 iter the ſame Manner "2s, Ob- 8 


c incl ind towards the reflecti 
ill alſo their Images be inclin Ir 
lequentiy; i in ſuch a, Plane ot 
polaſsplac'd horizontal] Ys Objects: 
par inverteg, or with their upper 
unward. 11 +754 1 2 
; Becauſe «B=AB, tr 
BO, that is, the Diſtance of 
5 from 0 Be is 0 to the: 


$S -:; 
11. aft a 


ky , 45 the viſible" Objee i is Conckivd to con- 

Radianc Points, ſo the Image of. the whole 

Wade Eup of all tlie Images of the ſeveral Radi- 
ether; as is more fp ein oh foloving : 


wars, which ſee more in tlie fo lowing | 


(00 ON Pp Inc 


— — _— 


The ee 
| re Ray and reflected. Riy U 

| 2p 1 5 | get 120 . 8 of 
a 
. : x the me any Obje et or pri 
| diant, the ſame Aye teal 
| 

| 

| 


Image: of an Image, W 
3 the multiplying of Image: 
tio or more reflecting far 
ced. Wherein this is moſt; tem 
the Diſtance of every Image i 
| the Ray propa gated from the'prit 
| diant to the Eye, through all the 
[- _ mediate Reflex ions. 
=  Schdl. 1. It is obfervatis. that 
| n the Focus A df Ray 
| AF falling on the et 
Plane oF being fen ' thereby ! 
found the Focus a after Reflection; 
ly, by drawing AC perpendjoular 
and extending it to'e-fo, 'as that ( 
be equal to GA. For | then 4 mil 
Focus ſought. 
Setol. 2, For the Sike of fuch 
not ſo readil ly apprehend from I 
hou the Image of a whole Object 
Reflection, I have therefore add 


11 and 12. In each of which, ti 
notes a Croſs, and 45 its Image tom 
the incident Rays reflected to the Wi U 


E by the reflecting Plane CF, Name 
pr f ſhews e "Hoy the Ra 


b N 
ſ bos the Object are reflected t&the ' 
ho fo cauſe the Image of A and B 

ur at 4 and 55 arid Fig. 12 ſhe 
u like Manner ehe Images of tlie 
o and H of the Object appear at 
{F . in both 'Fi gures the E 
appear, bers he relle Ray ys EG. 
1 being extended, meet with" the 
Wdicalars A, Bb, Hb, and Dd; and 
PCA. een, 5 
ID, And the fame mY be'ſhe 
7 other Points” e ew 


45 EY + f 8 v. AT 
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paz Glaſs: for ather varices Fu 13 
ſpherical; either concave or con: 
d the Object E be far — 4 

le Glals ; its Image will, to the. 

led in the Axis A5 of Radiation 15 

u C the Middle of the Semidlia- 

1B of the Glaſs. But if the Ob- Ex. is. 14; 
ie not far diſtant, then its Tmage 15, 16, 
b the Eye in'the Axis; appear at 

kce C, where (BC: CA:: BE: 

ut is, where) the Diſtance of the Ef 
from B the Vertex of the Glaſs Wilk 

i Diſtance from A the Centef of 

th, as the Diſtance of the Object 

e ſaid Vertex is to its Diſtance | 

te laid Center.” . 3 7 : 


bu 5 
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Ichave choſen go. comprehend 
relates to reflecting {| pherical Glaſs 
reſpect to the Eye placed in the 
KNadiation, under One Theoreq, 
thereby may the more eaſihj be ff 
the uniform Manner, whereby: i 
Pn d in ſuch Caſes. 41 
er to-which; it ig fate 
ſery that (althqygh in the 1580 
deres to this Thecxem, the Pom 
5.75 at ſome confiderable Diſtane 


for the more gliſtinetly perceiui 
emonſtrations, yet); D is to he ſay 
very near to B, becauſe Ahern 1 
flex CD of the Incident Ray 10 
affect the Eye placed in A. For i... 
flex Rays of, SHO © VS 25 fa vi 
. rom B, F 1 20 15 "TM 
of. the e Pupil of the, ye, 
nothing to Sigh t of Kt 

Add herer, what has. been, be 
the oroBary 12, * my ind 
Hence Notice is here taken only e 
Rays as fall upon the Glaſs verj r, b. 
its Vertex K. Theſe Particulars, DA= 
premis'd, I come: now to the Dem de 
tion of this Theorem, in reſpect he p. 
fqur principal Caſes following e gie 
Caſe 1. When the Object is far bat 
from the Giaſs, ſo that the Rays © ned ' 
E any one Point thereof may | the fa 
ceiv'd parallel one to the other, I Cit 


þ hs A8. aha Ray BD icky - 

| the Imag in ill iappear, d the” 
ad ſomewhers i inthe Axis; at C 
ie: of the Kimidiameter If the 
For biſect AB ind, and drr J 
CD; and ptodnet them on the 1 
of of. BD: "ihe Shs, * 22 Becauſe . il 
1 8, as in a0 Manner! 
ſth it, thereſoie we maphalſo 
por c CB * ) | 5 
CB, therefore GA—CD; 
atythe Angle CAD CDA. Bae- 
CAD EDA, the Angle df thck- 

if the Ray EN (for D is perpens' 
to the Sr t the i ſpherical 
wherefore the Angle CDA Ie. 
ide Angle of: Incidence o ED, 
fore (by Cor. a, Theovews I. Chap. 

z the Reflex of the Incident ED 
le Concave Surface of the Glafs 
ind the like may be demonſtrated- 
he Convex Surface of the Glaſs —_— 
r becauſe the Angle EDA=ZSeDO, ' 
D NDO, therefore the Line 
be the Reflex-of: the RayeD;; 
is produced backwards (or on the 
e Side of the Glaſs) will touch 
dat C. And what has been de- 1 
ted of any Ray ED taken at plen- | | 
ſte ſame holds true of all Rays in — 
. mſtances. Wherefore Rays 
Pann 


the Image will, to the Eye in the 


cottribute to dle Sight of then 
they fall upom a Concaye EN 
their Reflexion concur: U 
from thence diverging aga in, will 
the Image viſible at E, to the Tye 
ſomewhere in AB. nd the reflex 
of;ſuch; parallel Rays, as fall u 
Convex Glaſs, do diverge from c 
conſequently render the [mage vi 
C ito the Eye p lac d in AB prod 
the convex Git off the Glaſs; th 
D be the incident parallel Ray, N 
be the: Convex, which will - forn 
mage:at GG En. 11 45 
! -Gorsl. Hence, and from Carl 
re. I. of this Chapter, it falls 
Rays diverging from C and 1 
 a:Cancave Surface, or converg ing 
and reflected by a Convex Surfac 
parallel to AB; that is, if O be 
cident, DE is the Reflex; z or if! 
the Incident, De is the Reflex. 
' Caſe 2. if the Object E be not fi 
tant from BD the Glaſs, and ſo th 
proceeding from any ſingle Point! 
are (not parallel, but) diverging 


appear at that place C, where BC: 
BE: EA. And this ſhall be dem 
ted firſt in reſpect of Concave | 
and when the Diſtance of the Ob * 


: 15 hf the Senildiametertf the 
For jet the Point C:be ſo taken in 
. uir d; and draw AD and 
1 (for abe Rea ſon above · | 
1 5 Conſtruction CD CB | 
*DE (SBE): EA. | Wherefore al- 
2 DE:; CA: EA. And ſo 
3. Enclid: 6.) the Angle ADE 
But ADE is the Angle of In- 
rof the Ray ED; therefore (by 
Tbeorem I. of this Chapter) DC 
Ieflex of the Ray ED. And E? 
nen at Pleaſure, it follows that | 
as of all other Rays diverg 18 8 
will, after their Reflection 
Glaſs, be at C, and coriſequenit- 
Image of the Object will-appear 
w the Eye placed in the Axis 
duced 3 EB. Q. E. D. 
1. Hence C will be the Focus of 
L — 9” to E in the like Cir- 
es, and reflected by a fi pherical 
er- 
2, Hence and from Cor. 2. Theo- 
f this Chapter, if CD be the Inci- 
IE will be the Reflex; and if ND 
lacident, De will be the Re- 


? And the favs holds true, when Nx. 13. 
arce of the Object is leſs than 


xmidiameter of the Glaſs. For 
in 


' 
* 
/ 


ag alſo let ER be drawn parallel 
. The Arch BD being as\Nothiny 


y j 


i \ : 


| 
1 


DEA: c: CA nd 


and the Angle 'ERD=EDR; I 
ERD ND A its Altern, therel 


5 6 . 
f . 
* 


is. Q. E. D. 


DE will be the Reflex, and if 


taken accordiog to the Prop 


| * | * * F ” * * * F * * ; A J 1 » 4 "On Toes ö . N „ 
i 22 VS 
| As TF 
N 4 - Ts ne ". * * 4 * 
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* 4 $4. * 5 1 7 ** * 
| The 2 aug Gentleman; 
, x 
45 F o * Go 
in AB:extendedp let CU ibe takch 
' P 5 4 a 1 * 1 er I " 
1 7 Xx" ** 7 
x me F 1 d-. 
of 


— 5 


fore ED EB. and CD- CB. 


bn of DC being parallel tö f 
EA:: ER: EA. Wherefore ki 


is the Angle of Incidence of þ 


+ Cor. a. Theorem I. of this Chapt 
is the Reflex of the Incident El 
"ED being taken at pleaſure, it it 
that all Rays proceeding from E, 
by a concave Glaſs, being 
ekwards, will concur in 
conſequently the Image of the 
appear at C, to the Eye placed i 


Carol. 1. Hence if CD be the 
on a ſpherical Convex Reflecter 
be the Reflex, and ſo the Image 
— bas, 7 
Cor. 2. Hence and from (. 
L. of this Chapter, if ND be the 


Incident, DC will be the Refler 
Caſe 4. The like holds good 
of convex Glaſſes. For in Al 


[pods wy | 
Lin this. onems, Of 
| ame). (O as that AC: AE : 
det c he gran g SD ext: 28 
parallel theretg, Jet ER be drayn 
meets in R with AD. Pods mide, "The 
[8D veg. as Nothing, therefore 
and ED=EB... And therefore 
O:: AE: ED. But becauſe the 
es ACD and AER are e uiangu- 
terefore AC:CD:: AE: ER; and 
7 : AE: ER,; and — 
And conſequently the Angle 
) : its Altern, and ſo Equal) - 
EDR the Ang 1 of Incidence of 
Wherefore DN is the Reflex of the 
RED. . But ED being taken gt 
„it is evident, t that all the Rays 
jng from E,. and entring the Eye 
lin the Axis, after they are reflec- 
the convex Surface BD, will di- 
tom the Focus C; and conſe- 
the Image of the Object E.will 
tat 0 to the Eye ſo placed. Q 


l 52 if ND be the Incident, 
ll be the Reflex; and if in a con- 
eflecter eD be — Incident, DC will 
Reflex z or if CD be the incident, | 
be the Reflex. 

From this Theorem is . | 


; 7 of finding the Focus of Th 2 
| le 


4 


N 2 * Sd "x I an 
4 4 h 
1 + { PIT * 8 * 
| 70 Ea 1 
\ < l 


== © 


- ED after Reflection is found hy 


n C. Pe e 
And the Focus C of othet dun 
upon a ſpherical. Surface, is fout 
Keflexion, by taking C ſo, is th 
RO BEAR. ED 
And thus it has been ſhewt, | 
Way of Theorem and Problem, 
the Image of an Object will appe 
nyj(pherical Glaſs, (or other lik: 
ing Plane) to the Eye placed int! 
of Radiation. And this is ſul 
our preſent Purpoſe, not only 
moſt optical Inſtruments are mit 
this manner, but alſo becauſe the 
on! y in this Situation of the Eye, 
ſo lively and diſtinet, as to del: 
Name of an Image. Hitherto both 
and [mage have been denotęq on 
gle Points, as being ſufficient to 
what has been afore deliverd. 
proceed to ſpeak of Object ail 
conſider'd as Lines or Surfaces, . 


r i 
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Winge CT: of a radiant. plain Sur- 
made by a ſpherical Glaſs BD, F#. 17 
plain Surface. . & 18. 
A the Center of the Glaſs, draw 
endicular to FE, and meeting the 
its Vertex B. And (according 
lll, of this Chapter) let C be 
x of the Point E, through which 
rl! to FE the Plane CT. In 
CT will appear the Image of 
x FE made by the Glaſs. 5 
kt AF be the Ray, drawn from 
point F of the radiant Plane 
Center of the Glaſs, and meet- 
be Olaſs in DO, and the Plane 
And by Conſtruction let CD 
lex of the Incident ED; and 
fer of the Incident FB be BH, 
tie Ray FD in H. Now, be- 
ſuppoſe in the preſent Caſe the 
AF to be ſmall, therefore the 
vill be alſo ſmall, and in effe& 
than a little or ſhort right Line. 
Cireumference of the Circle de- 
ith the Diameter BF will paſs 
de Points D and E, becauſe the 
Band FD; are right. Whence 
BFD and BED being in the 
"cnt, are equal. And when 
Wit Aare Verticals or the fame; 
„ 


IHEORE N 


fore ABHI EDC. 


it will follow chat FR \=ED4 

© (becauſe by Theorem I, of this ( 
4 ABH=FBA; and - -ADG=EDg 

Whenee th 
gles ABH and ab are equi 
and ſo ſimilar. Wherefore A8 
AD: AC; and whereas ABA 
fore AH= AC. But by reaſon 
' Smalneſs of the Angle CAT, 
Took upon AT AC, and tber 
may alſo look on AH=AT. But 
Image of the Point F in the radi: 
' whence the ſaid Image is plac 
Plane CT. And the ſame yay 
the ſame Way as to the Image 
ther Point in the Plane FE. 
the Image of the Plane FE is | 
the Plane CT. Q E. D. 

If the radiant Plane be far diſt 
the Images of ſeveral  radiar 
will be (by Theorem LH, of this nee 
in the Mid- points of the ſeveral): 
ameters of the Glaſs tending to 117 
radiant Points, that is, the Image (Mira 
ant Plane far diſtant wilt have t n th 
of a ſpherical Surface concentii de 

Glaſs. But becauſe the ſaid Radi be p 
cording to our Suppoſition) ſcene 4: 
ſmall Angle, that ſmall Portion 
rical Surface, which is taken upb 
Image, will ſcarcely differ fro te e. 


1 . to which AB is pep LA: 


1 12 | Opticket -1 


this N holds 5 in all 
for the Demonſtration will ſerve 
other Caſe, as well as thoſe two . 
Wired in Flgs 17 and 19. 4 
the Angle EAF be too great, 
Whit Line AH will be ſenſibly Jeſs 
J. Whence an Ohje@ being ſeen 
Wick an Angle, its Image, if made 
e Glaſs, will appear concave. 
by 2 convex e will appear 


THE 0 R EM V. 
jet HF, and its Image If. PR, r 3 
ler equal Angles HBF and Bf & 20% 
Vertex B of the reflecti ng Curve 
eber — (as Fig. 19) or con- 
Fg, 20 
L. Draw AE perpendicular to 
Ih by Theorem IV, of this Chap- 
0 iſequently be perpendicular to 
meeting the refleting Curve BD 
hw alſo BF, BH, Bf, Bb, and 
blaſt will paſs through the Cen- 
braſmuch as according to our 
n the Image of every Point is 
the Axis of Radiation. In like 
te Points H. A, and h will be 
de Axis. Now 'by Theorem Il, 
bapter, BE: EA:: BC: GAs: e 
R: BC : 12 CA. But (by 
the e quiangular Triangles AEF 
EA: ca : Ef: C Where- -*. 
—V fore 


fore the Angle EBF==CBf. © An 


Bc. But if the Object be a Surtac 
its Image will be one to the othe 


ny Reflecters. Laſtly, it is 


ſpects, if 5h be the Object, al 
8 Image. 1 5 a 


ſie to account for and illuſtrate 


rical Reflecters. Of which tha 
. markable are theſe that follos le t 


ter, and in a right Polition, . 4 


The Dong ag 


fore BE: EF :: BC: Cf And 
the Angles BEF and BCf arerigh 


Manner the Angle EBH=Chk, W 
HBF = BF. Q. E D 

Corol. The Object FH (i ith 
and its Image fh. are one to the 
their Diſtances from the Vertex, 


Squares of their Diſtances 
Whence, the Diſtance. of the 0 
e the Image from the Reflecter bei 
thereby is given alſo the Ratioor 
on of the Image to the Object. A 
Manner may be found the liſt 
an Object, when it is propagate 


that the ſame will hold true i 


' Schol. By what has been a 0 


culars relating to Images made 


1. If the Reflecter be con he In 


the Diſtance BC of the Object Mah! 


the Vertex of the Reflecter, bi it 


half the Semidiameter, then Its|MPiſta 


will appear beyond or behind lo 


1 1 1 OpPicke....; (IT 
„ mmely the upper Part of the 
vil appear the upper Part of the 
the lower Part of that, the loẽw- 
of this. &. ) and as the Object is 
xzrer or farther from the Reflec- 
in the Diſtance of the Semidia- 
þ will the Image be nearer, or far- 
a the ſame, and appear leſs or 
nify'd.' All which Particulars, 
ſluſtrated by comparing together, 
ind 21 and 22. Namely in Fig. 
Object f being placed a fourth 
o the Semidiameter, BA from 
Ning Concave BD, and in. Fig. 
Object A being placed a third 
of the Semidiameter BA from the 
cave Reflefter, it is evident that 
mer the Image HF (as well as 
© if ) is nearer to the Reflecter, 
woportionably, than in the lat: 
in both Figures the Image ap- 
due Poſition, vix. F is on the 
of the Axis AB as f. and Has 


yer Part of the Object . F will 
lk the upper, and H the lower 
e Image. Laſtly, it is evident, 
id its Image, are one to the other, 
ſtances from the Vertex BC and 
in Fig. 19, BC: BE:: 1:3: 

And in Fig, 21. BC; BE:; 1: 
6 03) ". "So Bſ 


{ 


therefore if f. be the upper and = 


wn 5 
; me Ip 8 * 88 
N N 9 
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_ 'S, It is evident from com vari 
ther Fig. 19 and 22, a if. the 
ter be convex, and f o HF the 
and bf its Image, then likewiſe th 
will appear in its due Poſition ; 
as the Object is brought near 
| RefleQer, fo will the Ing e cc * 
But in this a convex Reflecter diff 
a a concave, viz that (whereas i 
cave, the nearer the Object bf ®* 
Vertex B. the leſs will the Imag 
| pear, as is evident from comps 
has been ſaid, Fig. 19 and 21, 
| contrary): in a convex; the neare 
ject HF is to B the Vertex, 
will the Image f 2 ar, — 17 
from comparing Fig wr! Hrs 5d 34 
ſo remarkable, tha be the Obe 
moved never ſo far: diſtant 0 0 
flecting Cbnvex beyond the half 
meter, yet its Image vit fx it 
half Semidiameter- non: 
3. If the Reflecer be a Cong 4 
the Object HF bei more diſtant 
than the length of the Se midi 
(as Fig. 20 — 23) then the Im Len 
be more diſtant FLAT than the the 
diameter, and yet leſs than the vf the 
diameter, that is, it will appear it 
between the Objeck and the Ref 
alſo it will appear in an invertec bl) 


that z, toe Fol Fand in "_ nt 


1 214M | ORs. wo © Ky 
"1 contrary: Sides, of AB, the Axis, ag 


likewiſe ee iro campa- 
4 20 ang 23, that in this Cafe, a 
1 HE is remov d farther from 
«er, ſg its Image Af wilkcome 


23 the Object comes nearer, the 


ect, then Nn will be he Image; 
Fions, wy 
«for. ff 

lo obſery 


y d. ſo fax 


chat if the Object HE 


g ce may be stem d * 
B, then according to the for 


fan gene af. 


. th 
* eee lde 


poly than tl rec 10 
Bat ROE RR mail 


| | Point Hand its Image. h 44 7 : ; 
py other 7 the 1 5 and 


| 7 whe be the upper or 
1 re Objeck. F will be 
0 or left hand | Part of the Image, 


2nd appeax:ſeſs 5 and on the con- 


vill go g farther, (and appear 
All they meet ane. the.,ather at 
wer Ar. In, like Manger, if: fþ be 


cof are calie to be ac- 
m; what. has been ſaid; 
155 


the Reflacter, as 
Rays f ãt al ſing near the Vertex 


b nol Theorem: Ul, of, Ge W pr) 
wi <3 e 147 
f. PPS a che, Reflecter. . 
the Syn he the cad far diſtant 
Image (or | 


W be of the RefleQer; if it be 


£ 8 — . 
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5 reſpondent” Manger,” ＋ 4g 


Th Tong Fo... 


be. plac'd in the ſaid Mid- 
8 it will: dealt Ty 
great Diſtance. Add 38 in this Cal 
thing but Light will appear on u 
fsce of the Reflecter ; fo when ot 
jects ate placed at the 'balf Semidi 
nothing but their Colour-will app 
the Surface of the conta ve Refied 
4. lt is obſervable; chat ſuppoſ 
Object to ſtand till, and- the f 
change itsPlace the ſamie Alteratio 
be prodiic'd in reſpect to che Imag 
the Object had chang'd'its fn n 


Ii is evident from Fig: it 
that a reflecting Concave! magic 0 
Aa reflecking Seeber leſſens an 
Namely, if in the faid'Figures Bl 
confider'Q'as a Corieaye!® then of 
the Object,” and HF the Inge, « 
in all the fad Figures much largt 
bf the Nbjeet,” Bur Tt DBV be cot 
ab a Convex, then AE awill be t 
5-&, and If the Itage; which i 
dhe ſaid Figufes mack 1 than HAR: 
6 It 18 obſervable;that ey lind div 
flecters, Whether concave or conye 
render the image 2 
| linder being generated Þy Mog ore 
@ right Line. Fd: two Trae 
es w_ 5 Reflecter mit partabt 


td g 
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Wf its right Lines, in'Longitude ;:of 


wth than in Length; its Image will 


al tothe cireular Baſis of the Cys 


oht Lines drawn n- croſs them i ip: 
any Diviſions, as the Picture (Fig 
divided into Paraliclograms/: ©: Sa 
gram being to be drawn in each 
ſoremention d Diviſons anſwering 


> f the Fiume will. appear in tha 
ſaid 


in reſpect of its circular Lines, 
ys. Hence the Longitude r 
kt of an Object being repreſented 
, by a reflecting plain Surface; hut 
titude magnify d 2 ac 
he as the Reflecter is a-Concave;' or 
x ; the Image appears diſproporti 
gut on the ſame! Account, it a 
i be \drawn proportionably bigger 


meſented by a. reflecting Cylinder in 
Dimenſions. Which is illuſtrated 


225, 26. Namely;/in Fig. a, iis 
the Picture in ts juſt Dimenſi: 


nd Uivided into Parallelagramss 
25 are drawn asdmany cireubat 
n there ate (in Figlag) horizons. 
bes parallel: one to dne other, e 
che ſaid circular Lines being con- 


q and diſtinguiſn d proportiana - 
the Picture, as ĩs contain d in each a 


10. Whiehcheing done, and: the 
linder being plec'd: on C, che 
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8 Deurleman 
ſaid Qylinder zcrording to its juſt DM 
fions, but leſs than the Picture, i 
| flectiog Cylinder be convex 3\which 
nerally us d in this Caſe, and is rept 
e Fig. 26, 26150 F Ok 4; 
„ Laſtly, It remains only to obſerye 
by the foregoing Theorems may bel 
fuch a Poſition vf: the Radiant, a 
. the ſaid Radiant may have a give: 
8 to its Image made by the | 
ter. For oftamce,” tet: BD (Fg: 
be tar of BRA t Abl. it! be Ob 
à Line, biſect BM in E, andy 
HI of this Chapter find. the Fecy 
ſwering to the Focus E which 
te Fluce of the Radiant. Fri 
BOC? Care BE:s EA ; therefore 
BCCA: Ba BEC EA zothat⸗ 
. cauſe BEER 9 BO: BN mob; 
anchtherefore BC BE:: BA 2A 
by the Corolurñ of this Thebrem . 


The Young: 


to BE, as the radiant/Line:in Cl 
Image in E z therefore the Radi er 
in C, is to its mage made chy ee 0 
as BA*to AM, ie In the Propot 5 3 
ven If che Radiant be a Surfaorbm 
Inſtead of AM, a tight Line muſt p F | 


ere BA hs 41 ſubdulicate MOR. 
that which it has tbr AM. Ane 
falficient® to om Defign, "concert 
toptticks — ; n 


wit? 


"lg | 


5 - A %% 
0 c N 


5 ws <Q 7s 5 > 55 Die, 1565 4 8 -apnitugs' 'P , . 


G tient, coy 19010 WI — Tis = 


.c Hf w. enen) eg! 


„ | 
7 ee 
Y : * X *7 


1 
„ 


_ —_— DD ES — 


(4 's 2 2 W tz 1. 111 ry 2213 


2 r iin! ö 
TBE 0 068 1 „ AY 40 - 4 | 


41 oi gen dis. Nm 


rk 
100 of Incidence 
eren 
ame . (Ratio 
Sine (RK GBP 
'ojrever the* 
ſinfz6e _ 3 ne . 
We 1 th the poten 4 


& og of 2 5 1000 & 2 mner 
5.29.) e Light proteed= 
m R, and contain d betta AB 
ID, will be-d3ffos'd within this Me. 
DK all over B; ſo after it his en- 

e new Medinm DG, it wilLat-the 
m ot. BG diffaſe it: -Celf all over GN : 
ſed had the ſame Medium D been 
con- 


is continued on each Side of BD, the 


been diffus d all over CE. But inboh 
ſes (namely, whether the Medium 


as not at all depending on the () ft 


: ke by are to — look on, as theg 


CM is the right Sine of the | 
(CBM) 


5 rüber eden Gere fd. 
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at. the Length of BC (BO) nd! 


different from or the ſame with the 
dae FN=ME, and conſequ 
bot the faid Lines may be look ü 


tles of the * 3, and ſo of no 0 
01 I he preſent C Caſe. -.Wher 
(8.1 80 oN d and CM (ie 


Tizities of che in 
8 50 0 e 2 4 
9 6 at 1s to 
rk pt, the 19955 DG is to th 

of the Medium DOC or HK. 


=) ABK ich is tke A 
naidence: of. pag Fg 3 ; and accot 
whe - — Ne Le 1 
right Sine of GRF the Angle of Ret 
on of. the ſame; Ray, AB. When 
Gace the Angle, IAR Adee 
9.57 5 the I Hap L. hold 15 
ny 1 300. t.is, in the 
— of any Ray AB, let it Fall h 
will on, the Plain: whereby it is ref 


the Sine Ta the Angle of lace 


er Word is a 4 98 le the Great 


400 


MY. - _ WT 8 „ 


e of the Angle of Refraction; 28 
facility of the Medium DK is to 

xility of the Medium DG, whereby 
u AB is refracted into BG. But in 
& of the ſame Mediums, the Thick- 
of the Mediums, and the Facilities 
« ariſing, and their Ratio will abide 
ame, Wherefore in the Refraction 
i Ray, the Sine of the Angle of In- 
ne always keeps, with reſ pect to the 
Mediums, the ſame Ratio or Pro- 
jon to the Sine of the Angle of Re- 


jon. Q. E. D. T4 Joy 


xcident AB, the reſt remaining the 

BA will be the refracted Ray of the 
2. The refracted Ray BG of any 
ent AB is rightly aſſign d, when the 
(M (of the Angle CBM=) ABK the 
e of Incidence, is to the Sine GF of 
Ingle GBF contain'd under the aſ- 
Ray BG, and the right Line BM 
endicular to the refracting Surface 
s the Facilities of the given Medi- 
e one to the other. Namely, this 
Mary is no other than the Converſe 
Wot FTheora, oft He” 
„ 1. In a Ray's paſſing out of a 
Medium into a thinner (as Fig.) 
1b fo inclin'd to the refracting Sur- 
i that GF (which is to CM, . the 
„„ 


n. 1. I BG be the refracted Ray of . 


w 7 e p 
n 
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Facilities of the given Mediinni) ds 
ceed the Semidiameter BC ; ben i 
eident Ray AB will have no te 
Ray, (after the Manner of an imp 
Caſe in 2 geometrical Probt 
which ought to be the refeacted k 
entring the thinner Medium DG, b 
ing reflected by its Surface, / accordi 
Theorem I. of Catoptricks. And th 1 
is illuſtrated Fig. 30. 
_ CSebol. 2. When a Ra of Len 
out of the Air into Glaſs, it is ob 
that the Sine of the Angle of Incid: 
to the Sine of the Angle of 'Refra 
as 3 to 2 in whole Numbers; and i 
fing from the Air into Water, Ii 
(by which Symbols henceforward i gd 
noted theRatioof the Sine of the Ar 
Incidence to the Sine of the refracte 
gle, which meaſures the RefraQtion): 
3.And on the other hand, in the pail" © 
the Ray out of Glaſs into Air, I» 
FE > | to R as 2 to 33 and in its paſſing e 
E Water into the Air, I will be to R: 
4. Whence the Reaſon is manifelt v th 
2 Hay paſſing out of Glaſs, and fall 
the Sarface of the Air fo, as to ma 
Angle of Incidence more than abe the [ 
Degrees, will not enter into the AA e 
s reflected by its Surface. Name Di 
eauſe 2: 3: : 42: 633 that 15, ti rtace 
tio feſquialtera Gas i it is called of 
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þis to denote the ſaid Ratio of the 


king. the Sine only of 60 


j Schol. 1. 201150 


d tefracted by — Surface 8D, do 
om C, the Mediums being tranſ⸗ 
bor the ſame intermediate Surface 
mining, the Rays converging to 
ll after. Refraction converge. to C. 


nn Theorems concerning di- 
g Rays, may alſo be Wer erte to 
ing * K 


THEOREM I. 


n Obje& E be ſeem through diffe- 
kdiums BDA and BDO, the Image 
laid Obje& will appear, at that 
Cin the right Line EB (perpendi- 
d the plain Surface BD of the re- 


durface of the. refracting Medium 


tface, as the Sine of the Angle of 
In ci- 


* e. the right Line BB, 


42 Degrees muſt exceed dhe Ray, 5 
ich Caſe the Ray i 15 reflected NO: 


3. It is demonſtrable ase if | 
diverging (Fig. 30 and 31) from 


fore what ſhall be demonſtrated 


Fig. 3 


& 31. 


Medium, whether thicker or 
where CB: EB: : I: : R, that is, 
the Diſtance of the Image from the 


e Diſtance of the Object from the 


1 


bl 

| | 
4 
[ 
. 

| 

. 


Incidence is to the Sine of the 1 
| RefraGdion; - 


Object E falling upon the Sur 
Thro* D draw AO parallel to EI 
C and D, and produce CD to F. 


foregoing Chapter) conſider d, fh 


Sine of the Angle EDA is to the 
the Angle ODF, as Ito R. But f 


therefore ODF is the refracted Ang 


Image of the Object E will appti 


= 1 Gridlmay, 


: Demonſt. Let ED'be ar any Ray 


Rays only being here (as wel} as: 


near, EB the Axis of Radiation 
wherein the Eye is ſl uppos d to be 
it follows (for the Reaſons menti 
the foregoing Chapter) that v 
look on ED=EB, and CO gz. 
fore CD: ED :: I: R. But CD 
ED, as the Sine of the Angle BED 
Equal EDA, to the Sine of the 
BCD or its Equal ODF. There 


the Angle of Incidence of the Ry 


ſwering thereto ; that is, DF is t 
fracted Ray of the incident Ray EL 
the ſame may be ſhewn of any 
Ray diverging from E. Wherel 
will-be the Focus of all Rays div 
from E and refracted by BD, that 


— at C. ® E. D. 


* R 3 r ; 5 
ö : 1 
* 4 * 0 ph 
WES . 2 * 
5 * 
; N 7 t 2 5 2 * : * Say ©, 
"> > 3 ; ; | * 
ö ; 4 © 3 tf ud * TS 4.x w = 4 . 7 ; 
- 6 * 5 
1. Hence and from Cor 
\ a. : 
hs N 
0 . 4 } - * — 


of this Chapter it follow 3, that . 
paribus) R 78 in the Medium 


lanlpos d, then from hence and 


that Rays in the Medium BDO 
ing to E, will, alter Reffsckien, 
to C 5, and that parallel Rays 
ter Refraction at the plain Sur- 


any Medium, (till continue pa- 


3, If BDA be Water, and BDO 

n CB : EB :: 3 24. Whence it 
to paſs, that Water appears not 
deep, as it really is, by a fourth 
but if BDA be Glafs, then CB: 


From this Theorem is deduced 
hod of finding the Focus C of 
tracted by a plain Surface, vi- 
ing EB perpendicular to the re- 


Surface BD, and therein taking 


that CB 1: EB: :I R. 
THEOREM III. 
| be very fat diſtant, then its I. 


ll, to the Eye plac'd in AB the 
. 08 © Rn 


5 * N 
4 * 4 CA, c ene 
8 * l y 3% * 
© 4 
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1, Theo ö | : 4 
#iging tC, will affer Nee 


„ Theorems I, of this Chapterit fol. 


e Surface BD of the Medium of Tx. 32 
t Thickneſs be ſpherical, and the 33. 


* 


bf 
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Fig. 34, 
35, 36, 


- Uiſtance from the refriching Surfac 


_ EDO is to the Sine of the Ang 


ſpherical Surfaces under this one Theorem 
Reaſon, as I comprehended all relating to fe 


ter appear. 


there ib Ocraffon 450 BC: C4 


dm, appear in that Place C of Al 
the Ratio compou ded of che! 


denote any Ray falling on B 


to AC, or (by reaſon of the Sth 
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Axis of Andie and pura 
Ancident R * „(as ED,) oppor 


plate C the Avis AB f Wo 
But if the Objekt E be not ve 
ſtant, then its Inge will, to t 
placed in AB produced if thete be 


EA td AC and of CH te BE is 
the Ratio of 1 to K. ( 
Demonſt. The fitſt Patt of thi 


rem (as it relates to Objects at 


that the Rays proceedit Hemel 
Point therein, may, conſidet db 
ſelves, be eſteem parallel one! 
ther, ſo it) is thus demonſtrated, 


draw AD and CD, And produ 
The sine of the Angle BAD ori 


(or its Complement to two Right 
the Arch B 2) as CB to AC, thi 


% 


ä 1 1 2 1 


. —— 


(*) 1have comprehended all here relating 


rical Surfaces under one Theorem; and alſo! 
mony between reflected and refralted Viſion 


1 off 
vetioh, as I to R. But EDO is thi 


is its refracted” . In lite 
that 


may it be ſhe wn 
| hb! parallel R. 


proceeding 
ny point of) the Object E after 


will be the Foeus of all ſach Rays, 


js the ſame, at C will appear 


** Part 105 this Theorem is thus 


dau AD and DC, and through 
CH parallel to AD, and meet 
l. By reaſon of the ſuppos' 


bol i to R is equal to the (Kati. 
b AC and the Ratio of CD a 


Dto ED and the Ratio of ED 
wether, or which is the ſame, to 
o of CD to DH.” But CD is to 
the Sine of the Angle (DHC, or 
ement to two right,viz. ADH) 
v the Sine of the Angle (DCH 
, or in ſome Caſes to the Sine 
Mmplement of ADC to two Right. 
r EDO being the Angle of In- 


D 


2 © =o. 


(l 2) ” 19 


of lacidenee of the Ray ED, there 


any o 
on will paſs through C. Ther- 


1 5 the Ima E. B of an Object very 


of the Arch BD, we may look 7 
CB, and ED= EB. Wherefore 


Ache Ray ED, it follows thar 1 


11 


ted Let ED be the incident 


her; that is, by reaſon of AD - 
mlll to CH, is equal to the Rg- 


4 
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zs to R, as the Sine of the Auge 
cidence of ED to the Sine 0 tt 
| AOC. Wherefore (by; Therm | 
HY Chapter) DC is the refracted Ra 
3 incident Ray ED. And ED bein 
| at pleaſure, it is evident that 
5 tte Focus of all Rays proceeding 
After their aforeſaid Refraftion 
| conſequently. at C will appear th 
in ſuch Caſes. Q. E. D. Fo 
From the firſt Part of this ! 
and the Corollary of Theorem, 
veral Corollaries ; ; among u 
ſhall here ſake notice of thele fo 
vz. . 
| Peg. 32. | Corol. I. TER 8 ED i in the 4 
do AB the. — after their Reft 
the ſpherical convex Surface DB, 
do converge to that Point, C, vl 
; tance BC from the Vertex B1s 
3 AB, three Semidiameters of the 
Corol. 2. Rays ED in Glaſs pt 
the Axis, after —— Refra&io! 
0 ſpherical convex Surface of the 
diverge from C that Point, » 
ſtance BC from the. Vertex, is 
(3AB or) the Diameter of the. [ 
Fig. — 3. 
Corol. 3. N in _ Airp N 
the Axis, after Refraction at 
concave Surface of the Glaſs, 
verge from Ca Point three Wlctec 


FR 


hrt E ol] 
4 diftane from. the Vertex: 2 
. 


he Fo D in Glaſ F to 


e Surface of Air, do converge to 
vine diſtant from the Vertex B the 
wol the Sphere (Y: that is, BC= 
a$ Fig. 33. | 

5. In all the four Caſes, " which 
Converſe of thoſe mention'd in 
ar Corollaries, the Rays after Re- 


the latter Part of this 8 


e ſame Manner, as thoſe four of 
which are here mention'd, as be- 
Kcient to our Purpoſe. 5 and are ex- 
by Fig. 34, 35, 36, 37. Of 
Big. 34 and 35 relate to Rays pro- 
out of a thinner into a thicker 
1, the other two, Fig. 36 and 37, 
proceeding out of a thicker Me- 
to a thinner. And in both Caſes 
mer Figure relates to Concave Re- 
ts, the latter to convex. And in 


dent Ray ED is not refracted, 
kcted into DC, according t to what 


is, after Refraction at a ſpherical 


n will become parallel to (the Ax- 
to) a right Line drawn through 
lant Point and the Center of the 


ne eight principal Caſes relating 
, which may all be demonſtrated 


is repreſented the Caſe, wherein 


az) way. 
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. was-obſerv'd above, in Sobel. 1 ah 
"Theorem l, of this Cha pter. 
Soebol. 1. From the former bett 
Theorem is deducible the Way,! 
find the Focus of parallel Nas fil 
ſpherical Glaſſes, viz. by taking 
| A810, as that BC: CA:: I: R. An 
the latter Part of this Theorem i i 
ced the Way, how to find the F. 
diverging Rays falling upon a ff 
Glaſs. viz. by taking C in AB ſo, 
the Ratio compounded of the Ra 
EA to AC, and CB to BE may b 
to the Ratio of i to R, © - 
Schol, 2. If the Mediums pro 
Air and Glaſs, and the Ray falls out 
Air uponthe Glaſs (as Fig,34 and; 
the Focus C may be very eaſily 
namely, by making EA: AB:: H 
For by tripling the Antecedents 
CAB=) AD :: 3EC : (BC=)L 
EA is to AD, as the Sine of the 
EDO is to the Sine of the Angle 
and 3EC is to DC, as the Triple 
Sine of the Angle EDC or HOC 
Sine of the Angle DEA. Where! it 
Sine of the Angle EDO is the T 
the Sine of the Angle HDC, and ih 
quently is to the Sine of the Ang e 0 
as 3 to 2. Therefore DC, or Del 
the ſame direct Poſition, is the Rehn 
the Ray ED falling or of the 41 
Pit. - 


1 


N 2 7 C N 3 2 
' 4 Ry 


Fd Oh 1 
1 — f N % 
it. up” 


\the Ray — 0 Glaſs jato e 
(is Fig. 36 and 37 the a the 


Wy be found, Nau 8 82 the 
| E by taking C o, #8 that 


(b: 

3. By what has been laid un- Fi 
taregoing Theorems, there being 
one Focus of 4 given Tens, the 
wy be found. Where it is to be 
that by a Les is denoted a (dia- 
or) tranſparent Body (ſuch. : 


" Burning-glaſles, Cc. 10 
t Thickneſs from the 2 K-24 


rent, terminated by two bo,” 
re either both ſpherical, or the 
in and the, other ſpherical. A 
ne perpendicular to both its Sur- 
ald the 4xis of the Lens. . The 
where the Axis igterſects the Sur- 
e call'd the Vertex; one the 
of Incidence or Immerſion, the 0 
Emerſion, accordingly as it is * 
&, on which the Rays firſt fall, 
Wh which they paſs out agaig. 
ceneſs of the Lens, is the Diſtance * 
its Vertex's. To which add. 

re more than one Lens is us + 

ich is next to the Object, is thence 

E Objek- Lens; and that which is 
the Eye, is thence diftingailh'y 
ume of the Eye-Levs, 


Tn. Wb : 


Fig 36. 
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Immerſion be given, and the Foe 
 . Immerſion be ſought; let there b. 
flirſt the Focus of the Rays after! 


Fi 38. 


latter Part, if diverging or (0 
ing. Having thus found the Foc 


after Refraction at the ſecond Sy 


| ous to this ſecond Surface z tha 


8 peration to be carrjed on in t 


rem Ill, namely, by the former 


of the Lens, (that is, while t 


* ays in Schol 7 of Thewem Lc 


, * 
l "2 
. F 1 
: 
IJ ? , 


| The Nx Gentlemid 
'Now if the Focus before tncid 


fraction at that Surface of the l 
which they firſt fall; and this 
by Theorem Il, if the Surface oft 
be plain; but if it be ſpherical 


it, if the Rays are parallel; , anc 


Rays after Refraction at the firſt 


through the Lens, . whence the 
eus is call'd the Focus of _ 
like Manner may be found t 


the Lens, or rather at that Su 
the ambient Medium, which is 


Focus after Emerſion, 


If there be more'than one 
pos'd, after the like Manner i 


fach. 
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Rn 


be found the Focus before Inci- 


2 


t, that is, the optical Inſtrument. 


F given, thereby may be determin d 


like Manner, there being given the e i 
of one given Lens or more, there- | 


Diſtance of the viſible Objet, — 


THEOREMIV. 


te Image CT of 2 radiant plain Sur- 


Ef, made by a refracting Surface 
whether plain or ſpherical, will be 
nnn, 

nfl, Let A be the Center of BD 


fracting Surface, and AE be perpen- 


kr to EF, meeting with BD in B. 
be the Focus of the Rays diverging 
E and refracted by BD. From F, 


Point taken at Pleaſure in the radi- 


lain draw, FA meeting with BD in 
nd the Plain CT in T. The Ray 
will be the Refract of ED; and let 
e the Refract of FB. Becauſe the 
EAF is ſuppos d to be ſmall, there- 
the Arch BD may be look'd on 
bort right Line ; and a Circle drawn 
the Diameter BF will paſs through 


dints D and E, becauſe of the right | 


8 BEF and BDF. Whence the An- 


EBF and EDF, (vis. the Angles of 


ence of the Rays FB and ED) being 
ſame Segment, are equal; and con- 
I 


* % 


: ſequently their refracted Angles All 


les BAH and DAC are e 8 
BA is to AH as DA to A 


be in the Plane CE. And the po 
being taken at pleaſure, it holds go 


their Focus's, are in the Plane CT; ü 


will in this Caſe be alſo a plain d 


mage of the radiant Plane EF, W 


ceeived as the plain 


' Lens. 


ſteem d equal thereto, then the Im 


if BD be the convex refracting Surf 
OO oe | a 
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ADC will be equal. Therefore by 
ſon of the equal An angles at A, the T. 


as BA = DA, therefore AH=AC 
becauſe the Angle EAF or TAC i; 
ſmall, therefore (in a manner) AT- 
and therefore AH may be look d on 
qual to AC, that is, the Focus of th 
diant Point F, js placed as near at 


ſo in all other Points of the plane 
that the Image of the radiant Pin 


Q. E. D. 
Corol. 1. Hence it follows: thatt 


the Axis of the Lens is perpendi 
will alſo be a Plane parallel to th 


mer. For the any is wy 
rface, w 


forth Rays upon the ſecond Surface 


Corol. 2. If the Angle EAF 0 
great, ſo that AT is ſo much long 
AC, as not to be capable of be 


the Plane EF will be concave _ 


„ 


o ede 


| Aer Hodlum, or the concave refrac- 
ice of a thinner ae 5 and 
contrary. 


THEOREM v. 


nears from G the Vertex of E 
12 Lens, is equal to the Angle FBH 
which the jeck appears en B 
rex of Incidence in a Lens 
nf. Let GB be the Axis of the 
md perpendicular to the viſible 
or Object FEH at E, and conſe- 
(by Corol. 1, Theorem IV,) per- 
lar to its Image C. Draw BF; 


owing from the Point F, and af- 
action at the Lens again united 
e Image of the Point F, let two 

kn, whereof one FB meets the 
B its Vertex of Incidence, and 
there refracted tends to p the Fo- 
Tranfition in reſpect of F; and be- 
ea refracted at L tends towards f. 
er Ray FD being firſt refracted at 
& directly to y, till paſſing out of 

8 at G the Vertex of Emerſion, it 
refrated again, and thence pro- 
rely to f. The Angle of Inci- 
vat the Ray DG is DGB, and its 
ir is yy 3 and the Angle of Inci- 


Angle 805. under which the . Ex. * 


and G5. Of the innumerable : 


dence _ 


140 3 | 
_ dence of the Ray LB, which wou 


fract EBF. Now becauſe the right 
FB and pG are to be eſteem d equal 
not to be conſider d,) therefore the 


x and conſequently the Angles' them 


laſt Image, Ci. e. that which is! 


that the Angles CGh and-EBH arc 


equal. (And the like may be ſhewn 
_ other Caſe.) Q. E DU... | 
Corol. Hence it follows, that at 
Line is to its Image made by a le 
the Diftance of That from the ve 


the Vertex of Emerſion, or (the 
nels of the Lens being not regarc 


ſaid Surface will be to its Image (in 


De Toung Gentleman: 


the Corollary of Theorem I,) be tht 
into BF, is the Angle LBG, and jr 


reaſon that the Thickneſs of the 


of the Angles DBG and LBO bein 
portional to the ſaid Lines pB 1 


DGB and LEG, and therefore. th 
fracted Angles CGf and EBF wil 
qual. In like manner it may be 


Therefore the Angles FBH and | 


Incidence is to the Diſtance of Th 


their Diſtances from the Lens, Be 
Radiant be a Surface (the hom 
Lines will keep in the ſame Ratio, Me 


Ratio duplicated; or) as the 80 
their Diſtances from the Lens. 
may be determin d the Ratio, wil 


ately ſeen by the Eye) made by th 


r N * * 


c ; 14 
8 1 more, has HOY viſle 
+ whoſe Image it is. - 
1 From what has been fold, may | 
dunted for and illuſtrated the Aﬀec- | 

of (or, ſeveral Particulars relating 
efrating. Surfaces, . whether plain 
herical.., 1 Among. which Affections 
th remarkable are, thoſe t that fol- 
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: >. a 
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ſtant, and the Surface PCQ of the 

te plain, the Surface PDQ be of 

nd convex, and the ambient Bo- 

the Air, then (by Corol. 4, Theorem 

U will be equal to the iameter of 

phere PDQ; (for, by. Axiom 1, the 

parallel- = BC paſs, through. the, 

Surface PCQ, whereon. they fall 

ndicularly,; without being refrac- 

and conſequently. by. Theorem IV 

„ fle. will be the Image of the far 

Odjeck. from which proceed the 

BE 3. and therefore the ſaid Image 

pear in an inverted. Situation with 

to its Object: Namely, the Point 

e Object, and the Elten | 

ſof he Image, will be on different 

of By the Axis 3 and ſo of the o- 

Points. B and b. E and e. And 

re, if F be the lower Part of the 

, f will be the upper Part of the 

; and lo as to > this reſt We Bu N 
ut 


I he ＋ Radiant or. Object be Fi. 40. 
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| of Burn- 
ing-glaſ- 
ſer, . 


8 5 : 
and PD plain, then 


rem Il, and f Corel. 1, Theorem Ill off 
| tricks) Cb will be equal to; the Din 


lecting the Thicknefs of the len 
plual in the Object Lens of a 
and conſequently” in general of any 


2 a Lens, will be eq nal to fi ) 
ter of the Sphiere. 28 


Fig. 42. 


. Diop tricks) Db will be e . 
bete of either Sph 


ny ſuch convex Lens will bury f 


The Lars duke, n 
2. But if the Surface PC be oj 
(by Cord 1 


of the Sphere PCQ, and a third . 
the Thicknefs of the Lens over. 


cope,) in this as well as the former 


_ Lens, it may be faid, tit 
of an Gj ect Kar diſtant, mT! 


3. If the Lens PQ be of Ola 
qually convex on both Sides, the 
orel. 1. Theorem UI. and Theortm 


a whole Glaſs Sphere, che 1mige 
Object fat diſtant will appear at f 
ſtance of half the Semidiameter fie 
Sphere: For in this Caſe Regari 
be had to the Thickneſs of the L 

4. In all thefe or the Nike Cats, 
gun be the fat diſtant Radiant ot C 
and the Lens be confiderabty large 
the Sun's Image, in the Place of 
mage will be the Burnin g. point: 


n a concave Reflecker (cetei 
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V raaſon more Rays are laſt by te 
than by the fotmer. „ FLO N in | he | 
in the forgitentian'd Plate of the of va | 
zthere be placed a lucid Body it felf; Lancs e 
it 2 gteat Diſtance ; that is, the . 


5 N 


acid or ſhining Body will daft' a 
at a great Diſtance, ſo as that 
«ſo far diſtant: may be clearly Teen. 
ſaid Light. And this is the Manner, 
by a Candle, put into a Dark-Lan- 
with a convex Chryſtal, gives a 
at ſo great a Diſtance as uſual t 
If the Radiant or Object be not (as 
far diſtant,” but yet is more diſtant 
the Lens than is the Place where 
| appear the Image of a far diſtant 
z beſides the Affection aforemen- 
(viz. that the Image will appear 
pl.) there will be in this Caſe alſo 
ther A Namely, as the 
it comes to the Lens, the Image 
from it, and conttariwiſe , til! 
liant being come into the Place, 
would appear the Image of 4 far _ 
Radiant, its own Image becomes 
unt. All which Aﬀections may be 
tin a Dark-Chamber, into which 
at ſeveral Diſtances ſend their 
itough a convex Lens or Glaſs. 
ace of the Image of each Radiant 
may be diſtinctly known, by ob- 
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_ fervipg wherethe Image of the (ail 
does appear moſt diſtinctly on 28 

of 4Ma- + 7. And on theſe ſame Princip 
ick La pend the Mechaniſm of (what is 
2 Magick-Lantern ; namely, y 
the Images of little Pictures are req 

ed on a white Wall or the like. 
8. If the Radiant be nearer to 
vex Lens, than the Place where 
appear the Image of a far diſtant 
ant or Object, then its Image vill 

on the fame Side of the Lens n 
Object it ſelf; and its Place ma 
termin'd from the given Place of 
diant, as afore. The Image in th 
will always appear in the like $ 
„ with the Object, and greater than 
if the Object comes to the Lenz, 
mage will alſo ; if that goes fre 
Lens, this will alſo; only the Im: 
in both Caſes move quicker. 
Fig. 44, 9. If the Lens be concave, ti 


- 
: 


of Dioptricks) the Image ebf ma 
plain concave Lens, PQ, will be 
the Diameter of the Sphere U 
will be erect or in the like Pofitic 
the Object, and on the ſame vi 
the Object reckoning from the V 
If the Surface PCO be alſo conc 
the Object not far' diſtant, it 
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e determin d after the like Method, * 
ding (accord ing to Theorem IV = 1 
ks) the Image of that Point of v 
het which is fituated in the Axis 

lens. In reſpe& to which Image, 1 
what has been already ſaid, it is - - | 
obſery'd, that it will together with | 
hct come to or from the Lens, but 


further, it is here obſervable, that of Tele. 
foremention'd Theorems depends Cores ines © © 
chaniſm or Contrivance gf the ſe- and Spec- 

pick Inſtruments, made uſe of to tecles- | 
be Eye, or to ſupply the ſeveral 4 
of our Sight, For, as the Eye is 4 
al Organ or Inſtrument, defign'd 

End,: namely, that on the Bottom 

[may be painted the diſtant#Ima- 

outward Objects z ſa it is manifeſt 

eand the ſame Eye can ſee diſtinct- 

at a certain Diſtance from the vi- 

beck. Could the Eye always place 

pt ſuch a Diſtance from the Object, 

eſſary to diſtin&t Viſion, then 

vg the other Requiſites to Sight 

yen, ſuch as a due Degree of Light, 

be Eye might always ſee diſtinck. 
true indeed that the Diſtance re- 5: oY 
o diſtin& Viſion is not rigidly de- | 
(to one fingle Point, but admirs ' © 
Latitude; foraſmuch as the ſame - 

ſo alter its Figure according to 
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Lens, or ſpherical reflecting Glaſs 
cient to remedy this; foraſmuch a 


ted) be brought near us, ſo as t 
may have a diſtin& View thereof. 


by ſuch as can't ſee well ata 


their Eyes, when they would dif 


us to ſee far off, ſo theſe ſingle 
may be calPd ſingle: Teleſcopes, tt 


that the more minute. Parts of at 


the various Diſtance given, that | 


But then, fince this Latitude of pj 


4 + Crd ts. ' 
* "6 2 wing 
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ns 
be look'd on not as one Eye but f 
is contain'd within certain Bound 
3 which the Eye can by not 


eans ſee diſtinctly, hence ari 
Need of artificial Inſtruments. 4 


by the Image of ſuch an Objed, 
can't come to as we would, m: 
Help of ghe Theorems above dem 


of this Kind are thoſe ſingle Glaff 
Diſtance, and apply'd by them to 


Face or Picture of a Perſon: (ort 
that is farther diſtant from the 
they can diſtinctly fee with the ba 
As the Word Teleſcope does in the 


Tongue denote an Inſtrument whit 


guiſh them from ſach Teleſcopes 

made of two or more Glaſſes. 
11. But becauſe (befide diſt 

on) it is often requiſite in humane 


ſhould be diſcern d; and becal 
found by Experience, that an 
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{ appears under a lefs Ange than of 
tat its Parts can't be diſtinguitrd — 
, that che Object etng brought ſo 4 
v the Eye, as that its Particles to 

mind may be ſeen under a ſenſible 
thereby the Object it ſelf becomes 

ar to the Eye, ſo as not to be with- 

Bounds requifite to diſtin& Viſion, 
hconveniency, whien alone, may al- 
temtdied by any given Lens or re- 
g Claſs 5 forafmuch as the' Image © 
t laid Objet ( may by the fat 
t Glaſs be reprefented (in any gi- + 
lafure, 1. e.] ſo as to have any gi- 
tio or Proportion to its A 


r SN 774 B55 0% WW 6 + hy ) 
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dn this may be in reſpect of 2 reflectinę 
ſhewn whore in 9025 7, to Theorern V, or laſt . 
& How the fame may be done in reſpe& of K 
| 7 Go or be e 1 | Lens 2 . 
Wen (Fig. 46) the Semidiameter of whoſe fore- gi. 4 : 
ie is ab the Semidiamiter of the hindermoſt Fig * = 
8, Draw CM ag you pleaſe ; and let the Ratio 
& ſuch as ought ro be between the homalogous 
eRadiant and its Image, and be denoted by the © 
MD to DC. Draw AM; wherers through B dra, 
BE, meeting CM in EI ME doubled will be the 
lance of the Radiant from the Lens. And _ 
ne finer may be found; in refpett of any given 
i boſtion, or Place where any Radiant is to be 
e lmage made by che Lens may be equal to © 
CI, which is ſimikzr or like co the RatHanr, 7. e.. 
t) the Radiant may have a given Ratio {ro 
made by the Lens. 55 
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| a Lens and Reflecter together, «or 
more than one Lens, or laſtly of 
than one Reflecter. And how 


Fig. 46. 
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us d to ſee the Shape or Parts of, 
Inſects, and the like, and thene: 
Microſcopes, the Word importing} 


A: 4575 
But if both the foremention'd In 


the given Angle under which the ( 


Angle at O may be equal to the 


the given Line D. If. you'd ha 


angle AOB muſt be made an | 


WT ho. 
Ss Y Wot 1 


And of this Kind are thoſe. ſingle ( 


Greek Language an: Inſtrument, \ 
by we ſee ſmall Things. To theſ 
be referr'd Spectacles, of which mg 


niencies.concur, then they. are not 
remov'd but by the joynt Help, eit 


ments conſiſting of two or more of 
are made, ſhall be next illuſtrated. 
13. Let R denote the Object gi 


is to be repreſented, D the gin 
ſtance of the Sight, and L the giv 
ſtance of the Eye from the Lens 
the Triangle AOB, ſo as that the 


Angle 8, and OE the Perpendicul: 
the Vertex to the Baſis may be et 


middle Point of the Object be 
Axis of the Lens'or Reflecter, ( 
moſt convenient for Practice) the 


Take OV=L, and at V place a 


a 


r 1. 28 chat its Axis. n Hall 


h Ok. ©3331 2711 [ 
en having:Etthus given for one Fo- 
i the Lens or Reflecter, by che re- 


re Theorem: III of Catoptricks or 


ricks or their Scholium, find the o. 


deus eʒ namely, that ſo taking e for 


pus be fore Incidence, E mq;ay be the 


ifter Inflection at the Lens or:Re- 
Through e draw eb parallel to 
meeting with Vz and V (drain 
»H and Parallel to VA and * 23 
nd 52 2 * 


lors from N v. of Catop- = 


r Dioptricks (reſ pectively, as you 


ite for 2 reflecting or refracting 


that if 4eb be the Radiant, AEB 
its Image. Wherefore if the Ob- 
ren R, (which is here ſuppos d to 


at hand) and a a ſecond Lens or : 


kr be ſo plac d, according to Schel. 
mw V of Catoptricks, or arcord- 
the Note before added to School. 11 


Theorem V of Dioptricks, ) that the 

of the Object made by this ſecond 
Reflecter, "may appear Juſt in the 
Situation, and Bigneſs of eb 
will be thus made ſuch a Microſ- - 


is requir'd,” For eb will be the 


of the given Object R. the Image 


i Image, and that ſeen by the 


"Ul be AEB. And this will appear d 
« of under 


The Toung Gentleman; 
under the Angle AOB equal to the 
Angle 8; and in the Diſtance Op 
to the given Diſtance D, and conſe 
ly will appear diſtinct z and laſt 
* D 
5 flecter next to it in V, will be eg 
the given Diſtance in this reſpect, 
fo the Infrument will be in all Re 
ſuch as ãs requir c. 
_ 84, it the inſtrument be made 
_ Eye "be an aged Perſon, then the 
Line OE becomes infinite, aud 
quently the Point ; is to be fa 
Theorem lll of Catoptricks and Dio 
As for the reſt of the Wodk, ie is 7 


* d * 
4 X 
WH 
„ a T 0 
5 
„ ; 5 


** 


e e bed 5 
If the to ; 
feen be far diſtant, then having ii ire 


fore) given, but the Angle ar 2 
cope may be made fit for the Purpc 
In a right Line extended toward iff | 
mote Object propos'd, take from tit 
ward OE yer OV <qual to the g 
andL; and in V place a ReiioWndi 
Lens having its Axis in VE. Thc m. 
E of the Lens or Reflecter plac d 
ing thus given, find the other F 
namely, that this being taken 
Focus before Inflection, E may | 
Focus after Inflection. In the ri 
OE fo place a ſecond Lens or Rt 
having alſo its Axis in OE, ti 


2 f 
In 
0r | 
th 
cor 


py appear in the right Line ach 


e ſuch a Teleſcope as is requir'd, 
firſt Image of the far diſtant Object 
d will be in ach; and the Image 
Image will be in AEB, the Diſtance 
ch AEB from O is by Conſtructi- 
ul to the given D, and conſequent- 
inc to the Eye ; and alſo the Di- 
of the Eye from V is equal to the 


ple, under which the laſt Image is 
by the Help of three or more Lens's 


ders, an Inſtrument may be made 
ſent even a far diſtant Object un- 


propos'd ; and then with the o- 
o make (as afore) a Microſcope, 


idiant nigh at hand) according to 
made ſach a Teleſcope as is re- 
de of three Lens's or Reflecters, by 


um all which Caſes is knowp the 
cr Proportion, which the Image 


comes to the ſame) the Proporti- 


LY 


nven Angle. Namely, let any one 
Refle&er form the Image of the 


the Eye has to the Object, or 


if the propos d Ohjec made there. g 


dicular to OF ; and fo there will 


And from hence may be found eg 


ring the firſt Image (as being a 
ditions propos d; and ſo there 
In like Manner, a Microſcope be- 
2 fourth it will become a Teleſ- 


(K 4) wa” 4 


der which the Object i is ſeen with 
Inſtrument, (which, in reſpect 


ber through a naked little Hole 


ference, that the Images of outw3 


23 Which the Angle unde 


| Lens's or Reflecters from the comm 


'how much ow" Inftrument does he 


diants on a Sheet of white Paper 
and diſtinctly this Way than thi 
without a Lens; which is thus a 


much larger Hole (Fig. 49.) And! 
ly ſa, but thole ad Ren whi 


W324 Ga * 
15 N 


"2% Yong Genthmat, | 


r hie 
ſaid Image is ſeen, has to the Ang 


diſtant Objects, is as the Diſtances 


eus e.) And conſequently from 
(according to the Corollary of 7 
IV, Chap. III and IV,) may be con 


, Fiz B01 
17. I ſhall next adjoifi, Foe ＋ 
| Hows in reference to à dark Chant 
was abovemention'd i in Schol. 2, J 
Iv, Chap. II. Namely, it was th 
ſerv'd, that Rays let into a dark 


paint the Images of their'reſpeſti 


gainſt the Hole. To which it is her 
added, that the ſame will be don 
a much larger Hole, if a Lens or 
cal Glaſs be placed therein, with th 


jets will be painted much more 


ed for. Throug h the little Hole 
439) muſt ae ern paſs fewe 
from the outward Objedts than thr 


[ 


erheben x. 
ph 65 s. Hole are diſp pets d. 
s by a convex Lens or Glaſs all — 
roceeding from any one Point of 

ett, are united again at a cortain 
ee, and ſo tender the Image 
nore lively and diſtinct, than the 
Ways * This is illaſtrated Fig. 48 

. Whence it is alſo obvious, why 

h Caſes, the farther the Paper” is 
om the Hole, the bigger the Image 
ppear; as alſo why the farthier the 
rd Objects are from the Hole, the 
cir Images will be ; and why the 
made by a Glaſs will appear moſt 
ily at the Diſtance ac (Fig. 49)+ with 
hich like Particulars. -- DN 
zut it is obſervable; that i in both 
either with or without. a 'Glaſs; 
age will appear inverted in reſpe& 
Object, as bas been afore obſerv: . 
ler Theorems IV, Chap. II, and is e- 
from Fig. 48 and 49. And from 
it is evident, that when the Image 
painted erect on the Bottom of the 
then the immediate Radiant abe it 
en inverted by us; and on the 
y, when the Image abe is painted 
xd on the Bottom of the Eye, then 
the immediate Radiant ABC e- 
For as in the-ſaid Figure the ſe- 
age aby is erect in the Eye, ſo if 1 
e were put in n of the —_— 
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that Senſation; which we;,call Yig 


End of ſeveral Sticks againſt hi 
can thereby - diſtinguiſh, Which 
thruſts from above, which from 


diſtinguiſhing, from whence: eit 


Object; and the Ray Cc as ton 


| ceed from the lower Point c of 
ject ; and the Ray Bb as tanching 


B the Middle of the Object. An 


their Rays after ſuch a Manner 45 


ted therein inverted, in reſped 


and Ce, touchipg the Retina, t 


Te Tou \Getitlemar': 
pet, the firſt- Image abe whuld:by 


nf 


Objet ABW. 
19. This being Co, the Many 


perform'd, ſeems to be the fame, 
wherby a blind Man by the Thru 


Namely, ſo by the Senſation en 
the Ends 2 and of the Rays A, 


turally endued with! a: Faculty of 


proceeds, viz. that the Ray Aa, 
ing the lower Part of the Retin 
proceed from the upper Point A 


the upper Point of the Retina, d. 


Middle of the Retina, does prob 


quently we art enabled to judge 
Situation of Things aright; by te 


pears from the foreſaid Experime! 
do: Which is the ſame as ta ſi 
we ſee Things in their Erect ot 
tuation, by having their Images 
on the Retina in an inverted 


open, 


ys we fee Things b a. 
having their Images paiuted on 
tina in an erett Manner, e 
[ ſhall now; in the I, Place, ex 
a Mechaniſm of SpeF cles, or how 
me ſo to help the Eye. it is then 
| from the Rules of Dioptricks, 
mex Glaſſes turn the Rays in- 
gr towards the Axis of the Glaſs ʒ 
-more convex they are, ſo much 
n inward the Ray is turn d. It is al 
{by Obſer vat ion or Experiments, 
e Chryſtalline Humour has the 
leckt as a convex Glaſs. Where- 


line Humour is of ſuch à due 
ity, as that it makes the Rays of 
eral Points of an Object to unite 


Zi then Vil jon is _ _ . 
as Fig. 50. 
at when che ChryRalline Humour 


rough Age,) then the Rays paſ- 
uugh it are not united ſoon e- 
1e; are not united at the Retina, 
It Point of Union is further be- 
t Retina, and conſec quentiy then 
an't ſee. duly or lay, but 
bituſedly, the Objects, from 
proceed the Rays. W herfore to 
„ convex. E (call'd Spęcta- 

; bg, x» 


hen the Surface or Cost of che Fi * 


oſo.many ſeveral Points Juſt up- 


ves enough; but too flat, (as it Fig. 51. 
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of the Chayſtalline Humour be tc 


tina, and fo Viſion is not duly 


becauſe (according toithe Rules of 
tricks) the nearer the Object i 
(Lens, or in this Caſe) the Chi 


proper Place, vis. at the Retina. 


cles) are us'd, whereby the R; 
made to unite. in their proper Þl; 
at the Retina. In order thereto, th 
flat the Chryſtalline Humour b. 


be The Young. 'Gentle nan 


the more aged the Perſen is, th 
convex muſt the Spectacles be. 
2. On the other Hand, if the 


vex, (as is the Caſe of ſhort-ſight 
fons:): then the Rays are thereby 
too ſoon, or before they come tot 


Hence ſuch Perſons. hold Thing 
near to their Eyes, to ſee themthe 


Humour, the further will be tb 
of its Rays on the other Side. H 
fo concave Spectacles helps ſuch 
Sight, by making the Rays unite 


laſtly, ſuch Perſons: fee better anc 
as they grow elder; becauſe theC 
line Humour grows more and mc 
or leſs convex ; fo as to come but 
Convexity in their old Age : W 
the way is the Reaſon, that ſuch 
as are ſhort-ſighted when Young 
not Spectacles when they are Ol 


_ this is ſufficient to our Purpoſe cou 
Dioptr icks. 2938 5258 | pin 
EFF U 


* 6 4 f s 
o ls Nat 
, g 4 ; * 1 
0 x , * 5 
N . {s, 
y * * ' « 
LT od i 


» 


, 0 r 5 "Bk. 
þ | £ : $ _# 
Ve ies ; * ef net) 8 0 4 
* K k *. x * U * N 
2 ; - BY ge my," * * 1 - - 7 
\ „ 8 _ 4 : * * 4 * 
* * Li 5 * 8. * E. * „ % . 
; * » ' 3 * > * 3 F % 1 oy - 
. ; 1 „ 
N 4 » * +4 
— 1 * "I * \ 1 | * 
| f 1 ; 
Of Petipectlve. 
k ? x 4 g 
: on i 7 4 8 


ſſpective the chief Things (befide ym. 
Eye and the Object) to be con- Lefinitives 
and therefore explain'd, are thoſe of ons 


re contain d in the following De- Feen 


%) Geometrical Plane is a plain 2. 
parallel to the Horizon, an — 750 — 
zer than the Eye, in which we Plane, 
the viſible Objects without any . 
(except it be reducing a great 
ito a ſmall one,) and upon which 
tion of the Object to be repre- 
Perſpective is deſcribd. 
dination (call'd alſo the Je- 3. 
or Plan > of an Object is its 2 
phical Projection upon the or 4 an 
| ; | 2, 


7 


"oY 


ſo called the Baſie. This and the following 
dere denoted, are not 8 in Figures - 
| being not eaſie to be ſo apprehended by. - 
iti; bur they may be more eaſily apprehended 
Magination, or elſe by actually placing ſo ma- 


lich a Manne. "3 7 | 
(geo- 


4 

| ; 
| 

1 


. 5 Plane, when from all the Point 


ne pendicular) upon the geometrie 


line, what 


I 168 . Touitg Gentleman 
( geometrical Plane, or, tht 
which is deſcrib'd upon the Gy 


Object right Lines are di#wn pery 
lar to the ſaid Geometrical Plane, 
the (Plan or) Situation of a tight 
der is a Circle, and the Situato 
right Cube is a Square. | 


4. The Pi#ure is à plain Sufi 
ThePic- pos'd as tranſparent as Olaſt, 
cure, what, ways plac'd at ſome Diſtance beꝶ 
» Eye and the Objeck, to repre: 

the Object in PerſpeRive ; -whe 
Picture is alſo 'call'd the ?P 
—_— —]..._Q. + 
The Picture ſtands (uſually 


Ground-. Whence the common Section of 

ture and the geometrical Plane, 
the Baſe of the Piagere, or the l 
and alſo the Ground. lire. 


* 
n 1 


) If the Orthographical projection be 0 

gecmetrical Plane, but) upon a plane parale 

.. ture, then it is call'd Front; and if ir be upot 
_— the vettical Plane (deſcrib'd $. 11) 
n 5 F 

92 ® Sometimes the Picture is inclin'd to the 

Plane or Horizon, and has alſo a curve Surat 


che Surface of an arch'd Roof is to be drawn in 
being got common, che Picture is look dupa the 
rhis Chapter as a Plane perpendicular to the Bl g. 


Plane or Horizon. 
90 5 | : 


Wee! dpi,; is a plain Sar. 2 
allel to the Horizon, and wha The Hor 7 
ird to paſs throu the Eye, and 1 
perpeudicular to. te Plans « ol. "th what 
Hrizontal Line is: that tight Lia, = Se” 

ch the horizontal Plane and the The Horks 

f the PiQure interſect, and which OY 

t is parallel to the Grvune- 


Priveipal Rey ts: © right I 8. | 
from the Eye, perpendicular te 5 =_ 
x of the PiQure, which theres ll... 
t run along the horizontal __— 
Point of Sight, calfd alſo the 2 5 

d Point, is the Point where the 27 cl Schr, 5 

is cut by the principal Ray, wha. 

nuſt neceſſarily. be in the horizon 


Print of J Diſtance is' Point inthe Dio 

tal Line, whoſe Diſtance from 7* of => 20x 

t of Sight, is equal to the Length tance, 

principal R. „ 
Tric Plane is à plain Surface, 11. 

bing along the principal R 1 1595 = 

cular to the Horizon, and f to © 1% * 

metrical Plane, and alfo to the = what: 
The common Seetion of the Pic. 
vertical Plane being call'd! the 
Line, and being alſo the Mes- 
the Height of the Eye; and tit 
of on geomeirical un . 

5 vertical 5 
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= 16 0 * mog . * eman't 
ES vertical planes being _ -the 
. Station. 8 770) | 160 
„ ta. n= Rerefentetion or A 
The Ap- ny Point of an Object is that poi 

' — the Picture is cut by a right Lin 
what. obj the Eyeto the Point dare 

ct, 

13. The Accidental Point of ri 
Te had the Point, where the Picture b 
- Peing, right Line drawn from the Eye pa 
- what; the Line propos d. Whence it 1 
cConclude, that all Lines, which! 
lel to the Picture, have no e 
Point; and that all other Lin 

| are parallel one to another, | 
| © ſame accidental Point. It is alſo 
| able, that all right Lines, which 
We ; pendicular.ta: the Picture, have 
| Lipal Boint for their accidental 
and that all thoſe, which make te 


<> | 


2-2 


8 
* 
BY 
0 is 
: 
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A 5 right Angle with the Picture, u 
be” of the Points of Diſtance for then len 
tal Point. 


„ 1 N alſo: obſervable from 1 
Der e been laid, that all the Partsof a 
bal har which are lower than the Eye ot! 
been jald, tal Plane, ought to be repreſent 
Picture below the horizontal Lin 
on the contrary, all above the ii? 

© +. tal}Plane, or higher than the Et 
© * to be repreſented in the Picture e 


8 il * Line. In like M: 


95 2 


Objects, whict wan rater th the 4 
on the right Hand of the verti : 
ic, mult in the Picture be repre . 
on the right Side of the vertieall! 
and ſqch as are on the Left, maſt 4} 
— on tlie left Side of the ſaid _ 
. r IS CN ©; og 7 
xder to petform any Operation, te= 8 

t of Paper, which you would #ow rods. 
pon, muſt be divided into two 479m. 4 
by the Line AB (Fig. $3) which Planof ] 
preſent the Ground-lines The up- -e 
tof the Paper, vis. ABDD, muſt Geomerri. 
u for the Plane of the Picture <a! Planes | | 
lower Part ABYZ of this Paper Fu. 5. 
geomefrical Plage 
next Thing is to know, (under 16. 
ple the Pidkure ought to be ſeen, aur _ 
lever is repreſented therein may #4 - } 
In juſt Proportion, and may eaft- Points of 
len in by the Eye at one View ; Pieces 
in ſhort,) how ſar the Points of 

ought- to be from the Point of 2 
let there be propos d 'a Square. 
les in all that you would fepre - 
erſpeive- And let tie Ground 
be of equal Length with one Side 
eure propos d. Wherefore, if 
of the Spectator was at O, nge 
ee the two Ends A and B, pe 
N De could ſee, () at tffoſ, but En 
ling to Theorern Il, of CD © 
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162 The Toung Gentleman! 
fo much as is comprehended un 
| right Angle GHI. But if the Eye 
X., it could fee the Ends A and 
cauſe the Angle AKB is leſs thang 

viz. 80 Degrees. And the Ey 

| fee the Ends A and B better at 
better yet at M, where the Angl 

is 60 Degrees. And from ſuch al 

the Objects (to be repreſented in| 

| tive, and contain d in the forem 

 _ Square) may be ſeen in Perſedi 
viſual Angle AMB being neither 

nor too little, The Angle ANI 
alſo be very well. Wherefore 
biſected AB in F, and from F dr: 

Line FV perpendicular to DD 
vertical Line, and conſequent]y 

the viſual Point or Point of Sigh 
the ſaid Point V ſet off the l 
((K of rather FL, or) FM, 

.on each Side upon the horizont 

DD, vix. to D and D, which vi 
Points of Diſtance requir'd or fo 
17. And this may be look d ons 
A general ral Maxim, viz. that the Diſt: 


( 
( 


= > 3 x n N 4 3 to 
| _ twixt the Point of Sight V and thi Up 
ja * 5 ; q 25 I oy l F 


8 


— ** 


) If the Diſtance VD were {eſs chan FF, ee © 
ſpeQive Square ABCE (concerning which ice 
appear irregular, becauſe it would be ſeen Ut 
ruſe, and ſo too gteat an Angle. 


— 


D and D muſt be (at leaſt) 
674 or FB, And it will not be 
to let this Diſtance be ſomewhat . 
And, if in this Cafe the Plane 
\ Pleture be not wide enough to 
* 1 _ Iſtance, there 
one erf and the prin- 
0 nt or Point of 8 ght V may by | 
on one Side, as 89 5 9, %%. 
Points of Diſtance D and D (Ng. 18, 
eing found, draw the Lines AV — 
V, as alſo AD and BD. And the 


ure) of the Square, propos d to 
ſented in Perſpective; which Ap- 
re of the faid Square is in ſhort 
the PerſpetFive Square. | 
ed we now to the Repeefontation 19. 


in the Pio- 


And firſt; how to find in the 


in the 


t fall upon the Ground - line AB the Nane. 

ndicular CE; and from the Point Fx. 5+ 

to the principal Point V the Line 
Upon AB ſet off EF (or EA) = _.. 

{Wind then draw FD (or AD either 

ich will upon VE give at e * Ape 

, "i of the 1 Point ay 5 


0 2) 8 — 


ABCE will be the Appearance (in mb, | 


e Picture) of Points, Lines, and un i _ 


e the Repreſentation or Appear- — 5 


f 2 Point given in the geometrical <P Point ei- 
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the Pia 
the Ap 


0 
| geometrical 
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the Appearance of MN. the Line 
x fed (5). V La 
21. When the Line given on the ge 
| Tefodin cal Plane is (not a right Line, 
Ante Aprear- curve Line, then from ſeveral Pt 
d f it draw Perpendiculars to the 6 
Tune tte line's by means of which, and ul 

' geometrical been ſaid, may be found in the 
Fla, the Appearances. of all thoſe 

- .._ Points, which being join'd by: 
Line, that Curve will be the Appt 


of the Line propos d. 


. 
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(*) That every Thing you deſign to repreſ 
ge may Sr nn it! 
ometimes to have the ye at a great Diſtance 
PiQure, which may hinder from marking eich 
Diſtance upon the horizontal Line. In which 
mmuſt mark only half of the Diſtance of the E 
Picture upon the horizontal Line, as (Fig. 57 
Q, Which will repreſent one of the Points 0 
And then you muſt only ſer off halt the Perpeli 
upon the Ground-line AB, from 1 co P. Then 
— Es will be the Appearance of H the 
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Idly, To find in the Picture the 22. 
nce of a plain Figure given on 70 h. in 
ometrical Plane, ſuppoſe the Square [dla 
Fig. 58.' Find the Appearance ance of a. 
been afore ſhawn) of its four an- un = 3 
eint C, E, G and H; which will Fra”. 
,g and 5. Join the ſdid (laſt) mers 
md the Perſpective Square ces will N. 58, 
r wen Square 19. 
„ when ſeen foreright, or wen 
be KL, of the given Square falls in 
F the vertical Line. If the given 
75 _ * of 232 n 
F, (as Fig. 59) then the Perſpec- 
mare cegh (in Fig. 59) will be the 
Ince of the given Square CECH.' 
realſo it is to be noted, that the 23. 
nnce g of the Point Gi may be Aremah 
io after this Method. "Namely, Fx. 5%. 
oround-Jine AB take the Point B 
Wire, and draw BV. Then ſet off 
alto the Perpendicular IG, and 
D, which upon the Ray VB will 
e Point N. Through which Ne 
an parallel to AB, will upon 
I give the Point requir'd g. 
Method may be uſed, when the 
cular IG is ſo long, that the 
thereof can't be ſet off upon the 
line AB within the Pitture 
ſame Manner may be found in 24. - 
ire the Appearance of any other g, 
e plain &π 1e 
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25 OT 0s” 
d be ſeen fore-right, that is, if ite 
) LM, being perpendicular to —-7 
ute one right Line with VF the 
Line. But if the Circle propos d 
be ſituated (os Fig. 6 f,) then its Ap- 
ce will be (as there) elliptical.  * 
x * pe » his ifs wn 
t in Per ve a Floor of. equa 3 
ſeen fore- right, without a Aw 2 
Plane. Divide the Ground.-Aine 23 
g. 62) into as many equal Parts Agb. 
pleaſe, each of which will repre- A. „ 
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hre the Appearance of a Circle in the Picture, 

xiſe a Circle, the Diſtance berween the Eye and 

muſt be of a determinate Length, which may 

thus, Having uc'd the Side of the circum- 

mare EFGH, 'cill ie meets at right Angles with 

pntal Line DD in a Point as S, draw SL, and 

m it Sv, and the remaining Part LC (of SL) 

e Diſtance between the Eye and the Picture, or 

to the ſaid Diſtance, If VD be given, and you 

d VE (or the Diſtance between the horizontal 

ad the Ground-line AB, that is) the Height of - 

quiſite, that the Appearance may be alſo a true 

the rectangular Triangle'SVL ſhews, that the 

the Line Ele (or of the Ray of the given Circle 

uſt be taken from the Square of che Line LS, and 

E of the remaining Square will be the Height re- 

Note further, that the Perſpective Square ef? 

ad, the Mid-point X of the Line ml. (or ml) will © 

iter of the PerſpeRive Circle; upon which there- 

r the ſaid Circle may be drawn without any 

or without finding the Points J, q, K, &c. Laſtly, 

in Fig, 60, the Perpendiculars EI and TN are 

an the Ground - line AB, partly to avoid Confuſion 

ang the Arch of many Circles, partly and chief- 

i is evident * the ſetting off FR and QR) 

and 1 F. : — . £ on . I 
| ſent 1 
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"The Young Gentleman: 
ſent the Side of a Square. Draw th 
each Point of Diviſion - to the pn 
Point V, as many right Lines or, 
the two laſt of which will be v. 
VB. Then draw the Ray AD (or 
which will cut the foregoing | 
Points, through which you muſt 
Parallels to the. Ground-line AB. 
laſt of theſe Parallels will be EF, 
will have its Diviſions equal bety 
and H. And the like equal Dj 
may be continued from G to B 
from H to F, in order to draw th 
theſe new Points of Diviſion, ff 
principal Point V, other Rays 
will upon the Lines DA and DB MN. 

* foregoing Parallels reſpectively bel 
to them. Thus you'll have in P. 
tive all the Squares, which can be 
prehended in the Space ABFE. 
you would have more, draw DE, 
will cut all the Rays that proceed 
Vin Points, thro' which (as aforc 
mulſt draw Parallels to AB, the 
which will be KL. And fo, goo 

2 fore. VVV 
27. If you would repreſent in Perſpe 
Torepreſent Floor ſeen fore. right, and contai 
— 4 ＋ qual Squares ſeen Cornerwiſe, wo! 
* Squares The Side AB of the ſquare Floor 
ben de determin'd upon the Ground. line 


Fy. 63, ſcribe the Appearance of the ſquare 


wing from the two Ends A and B 
| Side given, to the principal Point. 
de Rays VA and VB; and to the _. 
Points of Diftance the Rays DA and 
WH Theſe Rays will cut the former in 
Points E and F, which being join'd, 
ie EF will be parallel to the Bround- 
; and ABEF will be the Perſpectivfe 
t, Having divided AB (or the 
of the Perſpective Square) into e- 
Parts, to each Point of Diſtance-D, 
Rays through each Polnt of Divi 
; which Rays by their common In- 
tions, will form the Appearances of 
wquares ſeen Corner-wife. With 
"WP >quares it will be eaſſe to fill the 
re Square ABFE, becauſe all! 
ne that proceed from the twa 
of Diſtance,” divide equally in 
me Points the Side EF parallel © — 
; which is alſo divided equal. 
| in the ſame Points, by the lau 
which go from the two Points g. 


off "preſent in Perſpective a Floor „3 _ 
of equal Squares ſeen fore-right, 7. Lok "0 
rompaſs d with 4 Border or Frame, es -—- 
ta geometrical Plane; work thus. fe fore. 
the Ground-line AB into as many 8 ing 
alternatively equal and unequal, or wha” PH 4 
Wy 7ould have Squares and Borders, Bender. 4 
| Points 1, 2, 3, 4, 3, 6, 7, 8. FB. 5% | 
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Te Young Gentleman 
From all theſe. Points driw. Rays t 
the firſt. Ray will be VA, the hy 
© thoſe that go from V in Points, thr 
which you muſt draw Parallels to 
- - the laſt of theſe Parallels. will be 
TY which terminates the Perſpective 8 
1 ABFE. And ſo you will have the 
preſentation of the Floor requir d. 
you may continue it, if you dray 
ther Ray through the Point E ani 
Point D; and then proceed to wc 
o 
29. To repreſent. ſuch a . Floor as i 
| To repre- mention d. but ſeen corner-wiſc, 
i — thus. Divide the Ground-line AB 
Szuares Parts as afore, viz.alternatively. ou 
fen© unequal. Then draw. thro the Poi 
and with « Diviſion, to the Points of Diſtance, 
Border, or Lines; which will (as afore) 
73 255 65. nate in the reſpective Square, this 
being to he deſcrib'd as is afore tau 
30. Laſtly, It is obſervable, that i 
In wſeful deſcribe Squares given in a geom: 
neh i Plane, then the Ground: line AB n 
Ferſpettiue divided into Parts equal to the Si 
dae, the given Squares. And the littlePc 
' ures: tive Squares, not only will be th 
pPearances of thoſe in the geom! 
Plane, but alſo may be very uſeful 
preſent in Perſpective one or Mc 
gares made up of ſeveral Lines ; 
m_ 1 . 


Onicke. 


> 2 fortified Polygon. Narkely, Tos 

id Polygon (or Wall of a fortified - 
n) being deſcrib'd on the geometri⸗- 
ane with the Squares, it will not be 
it to deſcribe the ſame likewiſe in 
etive with the Squares of the Pic- 
drawing ſuch a Part of it in each 
e of the Picture, as is deſcrib'd in 
ref] pondent Square of the geome - 
plane. All which will be ſuffici- 
ſtrated by a bare Sight of Fig. 


in like Manner, Fig. 63, if up- 31. 
a Square be drawn in the geome- 3 | 
Plane, as ABGH, whoſe Repreſen- * | 
is the perſpective Square ABEF; 

at Square ABO H gp the geometri- | 

ane be divideq o other little 

s by Lines pa to the Dizgo- 
Gand BH, ti{@Taid Square ABGH 

Me: made uſe of, to put or repreſent 

| ſective ſeveral Things at once, the 

it of the ſaid Things being de- 
upon the ſaid Square. 

| thus I have taken notice of fo: A 
at Perſpective, as is agreeablc to De Cn. 
fin of this Treatiſe. And there. — . 
ll here put an End to this Trea- 
ns > a; 
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ral. r. equal. Þ. 37. 


PAE 35. Live 14. For Fg. 13, Read Fig. 10 


All. r. AF, p. 107. 


(. ji Angle (BM==)+ r. of the, Angle (c B Aer). axe 
; r. Fig 36. p. N 


Ina Prima or the Firſt Day of the New Moon ; according f 


8 Jalling oli the Fr ourteenth Day after the New Moon inc! free) 
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Mark r of Hoek. p. 34. 1, 23. f. as Hg. r. as Hg. 28, 29 '6, 
& eb. p- 34. J. 23 7 To. 1 REM 


: E d, e J, E. By. r. d, c; F. By. . $0. l. 6 | ve 
I 18. F. EEA. r. EFHB, p. 65. L 


1 * 
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1. Now the. , 1 T 5 cha 
| EER RATA to ieee. 
p. 28. ule, £ 


(Fig. 28.) p. 89.1.5, 9,19, 25, f. (Fig. ) r. (Fg: 28.) Wt 

£ 1 ) 3 8] ibid. 4 16. f. Surface BD, r. BC, p. 
I. 8. f. 15 look'd ro be. t. is loc d on to be. P. 4% 
- Convex. r. the Reflex, p. 1 to. I. 2. f. te the Prop, be requiv'd, % 
Bere required. p. 113. J. I. f. Theor, II. 1. Theor. IV. ibid. 1. penult. £ A 
And whereas, p. 114. IA. f. EOC. r. Abc. p. 118. I. 5. f. GF. 1. b . 
ult f. 2: , r. 4: H. p. 122. 1,29. ſubdulicate: r. l 
„ I. at 


) r. (as Fg. 29) p. 126. l. 10. f. Fg. 30. | 

343. r. 2 wb. 4 132. J. 28. f. concawe, 4 No” ibid, 1. 298 
. Concave. ibid, |. 30. f. Fig. 36. r. Eg. 35, and 36. p. 141. 1 35% 
148. in Margin, f. Fig. 46. r. Fig. 47. p. 151. I. 3+ f. or ll 
5 9. '# Crayſtatin., 1. curyſtaline. ; 5 2 
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In Aſtronomy, Page 63. Line 13. Read, Three Diameter . 
la Chronology, Page 33. After theſe Words, (in the 
of the Text,) viz. and in the Calendar adjoining to this I 
as follows: Or elſe the Golden Numbers are call d the Prin 


of ſpeaking the Full Moon is frequently ſtild Lima Quai 
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